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LTPP Seasonal Monitoring Program
Site Installation Report for GPS Section 204054 (20A)
Enterprise, Kansas

I. Introduction

This report contains information specific to instrument installation and monitoring data collection for
the Long Term Pavement Performance (LTPP) General Pavement Study (GPS) section 204054, which
is part of the core Seasonal Monitoring Program (SMP) under the Federal Highway Administration
(FHWA) LTPP Division. This pavement section was instrumented on August 24, 1995, and will
have regular data collection through July 1996. The section will be monitored every other year under
the LTPP Study for a ten-year period or until it is removed from the study.

A. Test Site Location

GPS section 204054 is located just east of Enterprise, Kansas on the westbound driving lane of
Interstate Highway 70 at milepost 280.9.

B. General Test Section Information

This four-lane divided highway had the original 245-mm thick jointed reinforced concrete (JRC)
pavement placed in 1985. The rest of the pavement structure consists of a 90-mm thick econocrete
base on a fine-grain subgrade. Additional background information about the section is located in
Appendix A-1. This information includes, but is not limited to, the following items:

SMP location map;

Detailed section location map;

SHRP Inventory Data Sheet - traffic, design factors, and layer information;
SHRP Section Field Verification Form; and

IMS LOSA and LOSB tables - layer thickness and material type.
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Relevant pre-installation monitoring data for the section located in Appendix A-2 includes the
following:

> Pre-installation pavement distress data;
> Pre-installation FWD data (includes tests outside the section limits); and
> FWDCHECK program uniformity analysis results.

C. SMP Test Section Information

The geographic location and existing pavement structure place this section in Cell 27 of the SMP
experiment, which is defined by the following parameters:



JRC pavement;

Fine-grain subgrade;
Freezing environment; and
Dry environment.
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This was the twelfth SMP installation in the LTPP North Central Region, and highlights of the
installation are summarized in Section IV of this report. Data forms from the LTPP Seasonal
Monitoring Program: Instrumentation and Data Collection Guidelines, April 1994, were used for this
installation, and the people involved with the installation are listed on "Data Sheet SMP-I01: List of
Installed Instrumentation,” which is included in Appendix C-1 along with the other SMP installation
forms.



II. Instrumentation Installation

A. Pre-Installation Activities

Mr. L.S. Ingram and Mr. William Parcells of the Kansas Department of Transportation (KSDOT or
referred to as "the agency" in this report) were initially contacted regarding potential sections
identified for the seasonal monitoring pilot activities started in 1991 under the Strategic Highway
Research Program (SHRP). General Pavement Study (GPS) sections 201005, 201009, and 201010
were included in the pilot study, and falling weight deflectometer (FWD) data were collected on those
sites from the fall of 1991 through the spring of 1992 on roughly a monthly basis as weather
permitted. Data analysis results from the SHRP SMP pilot were published in Transportation Research
Record Number 940903.

In 1993, Mr. Parcells was contacted to confirm continued agency support for core sections in the
SMP study administered by the FHWA LTPP Division. The agency could not guarantee deferred
rehabilitation for the three asphalt sections which had been in the SHRP SMP pilot testing, and GPS
section 204016 was identified as the first alternative section for agency participation in the SMP.
However, this section was scheduled for rehabilitation within two to three years. GPS section 204054
was identified as the second alternative section for agency participation in the SMP, and the agency
was willing to support this section and agreed to defer any pavement rehabilitation at least the five
years required to get three years of monitoring data that is collected every other year as long as
pavement conditions were not a safety concern.

Section 204054 is the control section for the Special Pavement Study (SPS)-4 sections at this location.
This section is in Cell 27, but will also provide data for seasonal Cell 25 for dry, no-freeze. This site
was not originally selected because of the following concerns that were discussed with the Technical
Assistance Contractor for LTPP:

> Concrete pavements with treated bases were not originally considered for the SMP,
and GPS section 204054 has an econocrete base under the JRC pavement.

> All of the panels on GPS section 204054 have mid-panel transverse cracks. The road
was constructed 12.2-m wide with joints sawn at 9.15-m spacing for the driving lane.
However, the shoulders were sawn at 4.57-m spacing, and all mid-panel cracks match
these saw cuts. Also, on the SPS-4 sites with dowel retrofit, the longitudinal strands
of the steel mesh are broken at the cracks.

On July 21, 1995, a pre-installation meeting was held in Salina, Kansas for agency staff involved with
instrumentation installation and monitoring activities for GPS section 204054. A presentation was
given on the SMP, arrangements were made for the agency to supply equipment and materials
required for the installation, and an installation date was set for agency staff to verify availability of
equipment and materials. The agenda, list of participants, and notes from the pre-installation meeting
are included in Appendix B-1. For GPS section 204054, the agency was not willing to cut the
conduit trench across the concrete shoulder. As an alternative, the agency elected to hire a horizontal
boring contractor to install a conduit from the ditch to the instrumentation hole.



After the pre-installation meeting, RCO and agency staff stopped at GPS section 204054 to identify
any installation concerns with the site. Field notes from the site visit are included in Appendix B-1.
Also, pre-installation monitoring activities for GPS section 204054 included FWD testing and a
manual distress survey both completed on April 18, 1995.

At the RCO, pre-installation activities included performing instrumentation checks/calibrations, and
incorporating improvements to the installation process based on previous installations done in 1993
and 1994. Recommended improvements to the installation process resulting from instrumentation of
GPS section 204054 are listed in Section IV of this report, and results from instrumentation
checks/calibration are included in Appendix B-2 using the following forms:

Data Sheet SMP-C01: TDR Probe Check;

Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check;

Data Sheet SMP-CO03: Electrical Resistivity Probe Check; :
Data Sheet SMP-C04: Function Generator, Multi-meter, and Switch Box Checks; and
Data Sheet SMP-C0S5: Tipping-Bucket Rain Gauge Calibration.
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For the air temperature and thermistor probes, checks were done using the datalogger to monitor the
19 temperature readings for the two probes simultaneously for tests run in an environmental chamber
for about 12 hours at both 1.7°C and 38.8°C. The probes were left connected to the datalogger for
several days after the check to verify their continued operation and consistency among the 19
temperatures recorded. The tipping-bucket rain gauge was also calibrated during this time period
with data stored on the datalogger.

For the resistivity probe, loose electrode wraps were tightened by twisting the lead with a needle-nose
pliers, and lead wires sticking out of the potting material for the probe were covered with silicon
sealant for protection during installation. Excess potting material was scraped off the electrodes for
better contact with the soil.

Pre-installation activities also required selection of the instrumentation location. From field
observations during the July 21, 1995 site visit and FWDCHECK program analysis for the section,
the five panels from Station 4439 to Station 5+ 16 were selected for monitoring, and instrumentation
would be placed at Station 5+08, based on the following items:

> Crack at Station 5+01 allowed instrumentation to be placed in panel adjacent to the
section limits without having to skip a panel;

> FWDCHECK analysis results were more uniform for both Westergaard based Rigid
Thickness and Volumetric Modulus of Subgrade Reaction;

> The datalogger was closer to the Weigh-in-Motion cabinet for the agency to connect
to a telephone line at a later data; and

> There is less chance of water in the ditch.



B. Installation Activities

The SMP instrumentation installation itinerary for Kansas included travel, installation, and data
collection time for one site over a three-day period. On August 23, 1995, RCO staff traveled to
Abilene, Kansas and visited GPS section 204054 to verify installation details for the next day.

Instrﬁmentation installation was completed on August 24, 1995, with some final installation activities
continued on the following day. The following installation forms are included in Appendix C-1 along
with field notes and photographs of the installation:

Data Sheet SMP-101: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

Data Sheet SMP-I05: Field Gravimetric Moisture Contents;
Data Sheet SMP-I05(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-105(B): Gravimetric Moisture Comparison;
Data Sheet SMP-106: TDR Moisture Content; and

Data Sheet SMP-107: Representative Dry Density.
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Piezometer installation was done according to protocol. A 0.6-m long access tube was set in concrete
just below the existing shoulder material to protect the top of the piezometer and provide easy access
for measurements. A 3.0-m long grease sleeve was used on this piezometer to isolate the piezometer
from frost heave. The grease sleeve extends about 0.2 m up into the access tube and the space
between the two is filled with sand. Additional field notes on piezometer installation are included in
Appendix C-1.

The center of the instrumentation hole was marked on the pavement surface at Station 5+ 08 using the
longitudinal joint between the driving lane and shoulder as a transverse reference. FWD testing was
done on the five panels for SMP monitoring from Station 4+ 39 to Station 5+ 16 including a test over
the instrumentation hole.

The agency drill rig was used to cut a 305-mm diameter hole through the concrete pavement after
FWD testing over the instrumentation hole was done. Before the core was completed, the drill rig
ran short of water, and there was a two-hour delay while additional water was brought to the site.
The drill rig was not moved because it would have been difficult to line up on the core again. After
the core was through both the JRC pavement and the econocrete base, the core was lifted out using
one expansion anchor tapped into the center of the core. The agency had elected to epoxy the core
back into the pavement, and the core was washed off and set aside.

The core barrel was replaced with the auger supplied by the RCO to begin removing material from
the instrumentation hole. However, it was discovered that the 305-mm dimension on the core barrel
was the outside versus inside diameter that had been ordered by the agency, and as a consequence,
the auger provided by the RCO was a few millimeters too large in diameter to fit in the hole. RCO
staff agreed to have the auger flighting cut off with a torch to fit the hole. After about a one-hour
delay, the auger was replaced, and material was put into buckets as it was removed from the hole in
0.15-m lifts.



When the material had been removed to about 0.5 m below the econocrete base, the contractor hired
to install a horizontal conduit for instrumentation cables from the ditch to the instrumentation hole
used a small hydraulic platform to push a cone-tipped 65-mm diameter pipe through the subgrade soil
into the instrumentation hole. The cone entered the hole about 0.3 m below the econocrete base, and
only a small amount of soil broke loose from the side of the instrumentation hole. A 50-mm diameter
flexible conduit provided by the RCO was attached to a 75-mm diameter expander that was pulled
from the instrumentation hole to the shoulder. No additional conduit was required. See photographs
in Appendix C-1. The drill rig then finished removing the subgrade soil to the depth required for
instrumentation installation.

At 4:30 pm, the instrumentation hole was ready, and RCO staff worked rapidly to install the
instrumentation and complete pavement repairs, because traffic control equipment at the site was not
approved for night time use. The thermistor probe and resistivity probe were placed in the hole, and
a 12-mm diameter hole was drilled in the concrete for the pavement thermistor probe. The angle for
the hole was marked on a piece of plywood, which was used as a guide. The hole came out the
bottom of the concrete about 10 mm from the core hole as planned. The pavement thermistor probe
was inserted into the hole from the bottom side, and plumber’s putty was used to temporarily hold the
probe in place.

TDR probes 10 through 3 were placed, which brought the material in the instrumentation hole up to
the conduit. Before TDR probe 2 was installed, all the sensor cables were pulled through the flexible
metal conduit, while leaving enough slack in TDR probes 1 and 2 cables to keep them on the
pavement surface. Then TDR probes 2 and 1 were placed. Subgrade soil from the datalogger
cabinet hole was used to fill the top 70 mm in the instrumentation hole after all the original material
removed from the hole had been used. The subgrade soil was left about 25 mm higher than original
in anticipation that a truck would be able to seat the core into the soil.

A wire brush was used to clean the core hole and core, and the pavement thermistor probe height was
adjusted to get the tip of the probe 23 mm below the pavement surface. A ring of epoxy was placed
around the inside radius of the core hole, and the core was set in the hole. A truck was driven across
the core several times until it was level with the adjacent pavement surface.

Duct tape was placed on the pavement adjacent to the cut from the core barrel and hole drilled for the
pavement thermistor probe, and W.R. Meadows "REZI-WELD 1000" multi-purpose construction
epoxy was poured into the cut and hole until the epoxy was flush with the pavement surface to bond
the concrete core and pavement thermistor probe in place. This medium-viscosity epoxy had a 45-
minute pot life at room temperature, and it had been stored in a cooler to provide sufficient time to
continue adding material as it settled in the cut and hole.

After the duct tape was removed from the pavement surface, the epoxy was covered with toilet paper
to prevent tracking from vehicle tires, because it was dark and the agency needed to remove the lane

closure. As of January 24, 1996, no problems have been observed with the pavement repair, except
that the toilet paper caused the epoxy to turn black. See photograph in Appendix C-1.

Installation of the datalogger cabinet and weather pole were completed after the lane closure was
removed, and the datalogger was initiated to collect data to confirm operation the following day.
Activities at the site were finished about 8:30 pm.



For installation reports from the LTPP North Central RCO, "Data Sheet SMP-I05(A): Lab
Gravimetric Moisture Contents," is used to report agency laboratory moisture results. Also, "Data
Sheet SMP-I05(B): Gravimetric Moisture Comparison” was created to summarize moisture data
obtained from field moisture tests, laboratory moisture tests, and interpretation of TDR probe data.
These forms, along with a plot of the moisture results, are included in Appendix C-1, and the
following assumptions and conclusions were made regarding the moisture data:

>

LTPP Directive Number: SM-13 "TDR Trace Interpretation Method for Calibration
and Function Checks" dated August 17, 1995 was used to interpret the apparent
length of each TDR trace obtained during installation for estimating moisture results.
This method was specified for "calibration and function checks," but no other method
had been distributed by FHWA LTPP staff. The interpreted apparent lengths are
reported on "Data Sheet SMP-106: TDR Moisture Content"” in Appendix C-1.

Equations on pages II-2 and II-5 of the LTPP Seasonal Monitoring Program:
Instrumentation Installation and Data Collection Guidelines, April 1994 were used to
convert apparent lengths to gravimetric moisture estimates for the base and subgrade
materials, and the results are included on "Data Sheet SMP-I05(B): Gravimetric
Moisture Comparison," located in Appendix C-1. A plot comparing the TDR probe
moisture data to the field and laboratory data is also included in Appendix C-1.

Moisture data obtained during the installation for TDR probes 1 and 2 are not
representative of conditions for the rest of the section because water used to core the
pavement seeped into the soil placed around these probes.

The field moisture results, excluding sample 8, averaged 1.5 percentage points greater
than the laboratory moisture results. For sample 8, the laboratory moisture result is
suspect based on the moisture plot in Appendix C-1.

The moisture estimates from TDR probe 2 is questionable because of a flat trace
caused by soil characteristics, typically dissolved salts, that electrically short circuit
the probe. The second inflection point on this probe trace was placed where the trace
went flat, and a moisture was calculated to compare with field and laboratory results.
As seen on the plot included in Appendix C-1, this TDR probe data is not consistent
with others in the subgrade when compared to the field and laboratory results.

The moisture estimates from TDR probes 1 and 3 through 10 average 22.5 percent,
which is 4.2 percentage points higher than the average from the field moisture tests.

Answers to the following questions could help explain the differences seen in the
moisture data, but they are beyond the scope of this report:

I. Are the same equations appropriate for all materials on this site?
2. Do estimates of dry density for the subgrade used to convert from volumetric

to gravimetric moisture seem reasonable given the consistently higher moisture
values from the TDR probes compared to the field and laboratory results?



3. How much influence does compaction have on the results?

"Data Sheet SMP-107: Representative Dry Density" was used to record test data obtained during the
installation to estimate the dry density of the subgrade, and the form is included in Appendix C-1.
The dry density obtained was 1.78 g/cm®. No field density tests were done in 1989 as part of the
original GPS drilling and sampling program because a test pit was not done on this site. Therefore,
no SHRP Form S04 data exists to compare dry density data.

Several items were changed regarding installation of the datalogger cabinet and weather pole as
follows:

> RCO staff were not able to get the 9.1-m offset from the lane edge specified on page
I1-23 and Figure II-12 of the LTPP Seasonal Monitoring Program: Instrumentation
Installation and Data Collection Guidelines, April 1994 because the TDR cables
provided were too short. The cabinet at this site is offset about 7.4 m and the
weather pole is offset about 7.9 m. This places the obstructions inside the normal
9.15-m safety zone for highways. However, FHWA LTPP Division staff approved
the two obstructions as break-away objects (page 1I-32 of manual) for placement
inside the safety zone.

> The bottom of the front panel on the datalogger cabinet was notched about 0.1 m so
the conduit buried about 0.3 m below the shoulder was easier to get into the cabinet,
and it also slightly increased the distance the cabinet could be placed from the
roadway.

> The conduit for the air temperature probe and tipping-bucket rain gauge signal wires
was cut into the back of the cabinet above ground instead of running the conduit
underground as shown in the guidelines. If the cables were run underground, the air
temperature probe signal cable would have to be extended using special wire and
resistors to compensate for increased lead resistance. Also, a union coupler was used
on the weather pole about 0.3 m above ground to make pole installation easier.



III. SMP Data Collection
A. Initial SMP Da ollection

On August 25, 1995, final wiring of the datalogger in the cabinet was completed, test locations were
marked on the pavement, and the first set of SMP data was collected.

Two cycles of FWD data were collected, as well as manual data including joint faulting data,
resistivity probe data, elevation data, and piezometer data. The RCO did not have access to the drill
guide for installing snap rings for joint opening measurements until October 18, 1995, when three sets
of joint opening data were collected. The October joint opening data and manual data collected
August 25, 1995 are included in Appendix D-1 as follows:

One set of contact resistance data;

One set of four-point resistivity data;

Two ground water table measurements;
Three sets of joint opening measurements;
Two sets of joint faulting measurements; and
One set of elevation data.
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Data from the piezometer should not be entered into the IMS database because low permeability for
the soils on this site will require several days for piezometer readings to stabilize.

Computer data files obtained from automated data collection using the dataloggers included the
following:

> Two sets of TDR traces and CRREL voltages; and
> Temperature and precipitation data collected from the datalogger to verify operation
overnight.

TDR probe 1 and 2 data should not be entered into the IMS database because this data is not
representative of conditions for the rest of the section because water used to core the pavement seeped
into the soil placed around these probes.

Temperature data from the thermistor probe should not be entered into the IMS database because of
heat given off by epoxy used to repair the pavement and disturbance of material around the probe. In
addition, temperature data up to several days after instrument installation will have to be reviewed to
determine when the disturbed materials came back to thermal equilibrium. Data affected by the
installation will have to be edited from the computer files.

B. Routine SMP Data Collection

Routine data collection done on the site from August 25, 1995 through January 24, 1996, is
summarized on LTPP’s standard data tracking log included in Appendix D-2. Data collection is
expected to continue through July 1996 to complete the current monitoring loop.



Events that influenced the data collection and that will influence data interpretation for the site include
the following:

> Water that seeped into the soil during coring of the concrete pavement increased the
moisture levels around TDR probes 1 and 2 compared to the rest of the SMP
monitoring section.

> Characteristics of the soil around TDR probe 2 produce flat traces. This was
observed for data collected in August, September, and October. In November,
December, and January the traces are not flat, probably because the soil around the
probe was frozen. Screen prints of the TDR data are included in Appendix D-2.

> Intermittent failure of the relay used to power the thermistor probe affected all 18
temperature readings. This data will have to be identified and edited from the
datalogger files. Screen prints of temperature data in Appendix D-2 show the
influence of the bad relay on the data.

> Toilet paper used to cover the epoxy caused the epoxy to turn black. This dark color
on the 12-mm diameter spot above the tip of the pavement thermistor probe in the
concrete may slightly increase temperature readings on the first thermistor, which is
only 23-mm deep into the concrete.

> On December 11, 1995 a block of ice was removed from the tipping-bucket rain
gauge funnel. Precipitation data for this day should be edited.

> Unstable manual resistivity probe readings were noted for data collected January 24,
1996. For these data, the average value observed will be entered into the database.

Instrumentation and equipment problems at the site include the following:

> The relay used to power the thermistor probe had intermittent failures that affected all
18 temperature readings. The relay was replaced January 24, 1996.

> Cold temperatures during data collection with the cable reader caused vertical shifts or
spikes in some TDR traces. Screen prints in Appendix D-2 of data from October 10,
1995 have spikes in nine traces, and data from December 11, 1995 have spikes in
TDR probes 8, 9, and 10 traces.

Other problems experienced at the site include failures with switch boxes used to collect manual
resistance/resistivity data and failures of the CRREL multiplexer for automated resistance data
collection. Print screens showing the failure modes for the CRREL multiplexer are included in
Appendix D-2.
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IV. Summary, Conclusions, and Recommendations

A. Instrumentation Installation Highlights

The following items are identified by the authors as unique or particular items of interest regarding
this section in the SMP. :

This was the twelfth SMP installation in the LTPP North Central Region, and GPS
section 204054 is the only concrete SMP section in the North Central Region with
transverse cracks. The SMP monitoring on this site includes testing on three joints
and three mid-panel transverse cracks.

This was the second installation by the RCO where the pavement was cored and the
conduit was installed under the road from the shoulder. These two activities produced
minimal disturbance to the pavement structure, which in turn required only minimal
pavement repair.

This site had to be opened to traffic before the epoxy used to repair the pavement had
time to set. However, the repair still looked good as of January 24, 1996.

B. Recommendations for Improving Installations

In addition to previous modifications from other installations, the following procedure and equipment
changes from protocol were used during this installation or are recommended for future installations:

| 4

For this installation, a hydraulic platform was used to push a cone-tipped pipe through
the subgrade soil from the shoulder into the instrumentation hole, and the 50-mm
diameter flexible conduit used by the RCO was attached to a 75-mm diameter
expander that was pulled from the instrumentation hole to the shoulder. No additional
conduit was required and no pavement repairs were needed. This procedure should
be considered for installations on fine-grain soil to eliminate the trench usually cut
across the shoulder to get the sensor cables to the datalogger cabinet.

For this installation, single ply toilet paper was used to cover the epoxy. However,

because the paper turned the epoxy black, this procedure is not recommended for
additional installations.

11



Appendix A-1: Test Section Background Information

Appendix A-1 contains the following test section Background information:

SMP location map;

Detailed section location map;

SHRP Inventory Data Sheet - traffic, design factors, and layer information;
SHRP Section Field Verification Form; and

IMS LOSA and LO5B tables - layer thickness and material type.
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STRATEGIC HIGHWAY RESEARCH PROGRAM L
. GENERAL PAVEMENT STUDIES anY 291830
Long-Term Pavement Performance Monitoring
Project Information Sheet RTINS
REGION: North Central PAVEMENT TYPE: Jointed Reinforced Concrete
STATE: Kansas 3
SHRP Assigned ID: 204054 District: 2 Year Open: 1985
State Assigned ID: 4207 Highway: I.H.- 70 Year Traffic: 1985
Design Cell ID: &- 37 Length: 2.3 miles AADT: 4060
Lanes: 2 Trucks: 20.0 %

Shoulder Surface Type: Unspecified
Project Status: Approved

DESIGN FACTORS - Moisture: Dry
- Temperature: Freeze

Subgrade: 53 = Silty Clay Fine

Traffic: 329 KESAL/Yr High (200)
PCC Thickness: 9.3 in. Low (9.5)
Joint Spacing: 15.0 ft. Low (40)

LAYER CONFIGURATION

LAYER LAYER LAYER LAYER
NO. DESCRIPTION THICKNESS MATERIAL TYPE

3 3 = Orig Surface 9.3 5 = Portland Cement Concrete (JRCP)
2 5 = Base Layer 4.3 37 = Cement-Aggregate Mixture
1 7 = Subgrade 53 = Silty Clay

PAVEMENT LAYER INFORMATION

PORTLAND CEMENT CONCRETE LAYERS

LAYER JOINT CRCP
NO. SPACING DOWELS REINFORCING STEEL



_Revised June 8, 1988

SECTION FIELD VERIFICATION FORKM
ste 8/24/e%

State Project Code 4 2. o 7
State Code __?-_ 2
Rater _ MART SHRP Section I.D. 4 ©.5 4
oject and Section Ident catio
State District No. . County or Paxish.__DickiInN Sod
Route Siguing (Numeric Code) -,__.
Interstate .......... L SCALE veeeeceescoancon 3 :
Primary .icieeienenae. 2 Other .oceeececocncnns 4
Route -Number I 1.0
LTPP.Experiment Code : R TRC-P (4\
Number of Through Lanes (One Dn.rect:ion) o : —?‘—-
Dizection cf Travel : : 2
Eastbound .......... 1 Northbound ......... 3
, Hestbound ........ o 2 Southbound ......... &,
Available. Pro_]ect: Length (Without Discontinuities) 2000
Start Point . End Point
.Test Section Milepoints 2 & \ . © o 2 ., ©. 9 0

Ac}ditional Sectiion location Information*: .STAT|oA 334 + % 5 ~ 271+85
"p” VS 157 WesT 5¢ sTaTiod ?,%S-r'oa

A 1000’ EAST ofF AT ERCHANGE To ' EJTERPRISE (ciTmy) EXIT #2_%\

* Include distances from two landmarks (refer to specific procedures
outlined in the Initial Statée Visitc Guidelines).

Location of monument: |/ NoRTw oOF NoaTh EDGE oF CodCRETE SHoNWDER

Geometric Information

Lane Width (Feet)

—

[ 2 .
Lane (By Number) Included in Honitoring Sect:.on _L_
(Lane 1 is Outside Lane, Lane 2 is Next to Lane 1. etc.)’
Shoulder Data: Outside Inside
Co ’ Shoulder Shoulder
‘Total Width (Feet) .\ o, | °.-L .
Paved Width (Feet) : I o. 6 et
Surface Type - - T ’ ,__4__
Turf (... i, 1 CONCTrete ...cceeessoccns &
Granular ...... ctees 2 Surface Treatment ..... 5
Asphalt Concrete ... 3 Other .v.ceeveccannansns 6
Additional Data for PCC Shoulders:
Average Joint Spacing (Feet) \ 5. L5 ..
.Skewness of Joints (Feet) 6. & . . 2.
Joints Match Pavement Joints? .
(Yes - 1; No - 2) \ _L_

5.18



Revised June 8, 1988

DISTRESS SURVEY FORM
PCC Surfaced Pavements
(GPS Experiments 3,4,5,9)

&~ 2A/ ~8¢ ‘ State Code _8_ 9_.

.

Date

0 —
Rater /orT SHRP Section ID 7 O 9

Severity Level
Low Medium High

1. "D" Cracking
(Linear Feet of joints, cracks,
and free edges affected)*

2. Joint Seal Damage**
(Number of joints)

3. Longitudinal Cracking
(Linear Feet)

4. Patch or Slab Replacement Deterioration

(Number and Sq. Ft.) jsafaTed ares:
L vey sl aT Trens. crks,

5. Pumping
(Check highest severity found)

12*

6. Transverse Cracking
(Number of Cracks)

7. Cormer Break** (Number)

—————————————

8. Average < 0.4"
Faulting**
0.4-0.8"

> 0.8"

* Measured as percent surface area for CRCP.
*%* Not applicable to CRCP.

Comments x Trens. CRKS cre o reswalT a‘P' Pane| JTs @30' JnTerva )

oand Show/der ITrs @ 157 JAaTerval,
Seme corned5~—5/7°~” @ Med. SeV, Seel darmage

5.22



Revised July 6, 1988

SECTION FIELD VERIFICATION FORM (CONTINUED)

State Code :gL £2_
| SHRP Section I1.D. H 0 T 4
V: tica e o ans .
Cut, Fill, or At Grade: . Cuwl
Depth of Cut/Fill at Start of Section: 117
Depth of Cut/Fill at End of Section: 9’

Joint Information for JCP

Average Contraction Joint Spacing (Feet) [ 5. ot
Average Intermediate Sawed Joint Spacing (Feet) (JRCP Only) o .=
Skewness of Joints (Feet/Lane) ) .C%-EZ_
CORE 1 (Beginning of Project)
Layer Layer Brief
No. Types* Thickness Material Description
1 Subgrade (G)
2
3
4 A ————
5
6
7 .
Notes:
CORE 2 (End of Project)
Layer Layer Brief _
No. : Types* - Thickness Material Description
1 Subgrade (G)
2
3
4
5 P ———————————
6 =
7
Notes:

*Layer Types: A = HMAC/Surface Treatmént, P = PCC Layer, B = Base/Subbase,
G = Subgrade

5.20

4
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Appendix A-2: Pre-Installation Monitoring Data and FWDCHECK Results

Appendix A-2 contains the following pre-installation monitoring data and FWDCHECK analysis
results:

> Pre-installation pavement distress data;
> Pre-installation FWD data; and
FWDCHECK program uniformity analysis results.



SHEET 4
DISTRESS SURVEY

LTPP PROGRAM

Revised May 29, 1992

STATE ASSIGNED ID

I
l

STATE CODE

I~
i o

SHRP SECTION ID 4 O

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED

PORTTAND CEMENT CONCRETE SURFACES

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR)

SURVEYORS: . S ™M, __ __ ., _

PAVEMENT SURFACE TEMP - BEFORE
PHOTOS, VIDEO, OR BOTH WITH SURVEY (P v, B) jﬁ

lo
L§>
|-
=
o
I

°C; AFTER . _°cC

DISTRESS TYPE

SEVERITY LEVEL

--------------------

MODERATE HIGH

CRACKING

1.

2.

CORNER BREAKS (Number)

DURABILITY "D" CRACKING
(Number of Affected Slabs)
AREA AFFECTED

(Square Meters)

LONGITUDINAL CRACKING
(Meters)

Length Sealed
(Meters)

TRANSVERSE CRACKING
(Number of Cracks)
(Meters)

Length Sealed

, (Meters)

JOINT DEFICIENCIES

Sa.

S5b.

TRANSVERSE JOINT SEAL DAMAGE

Sealed? (Y, N)
If "Y" Number of Joints

LONGITUDINAL JOINT SEAL DAMAGE
Number of Longitudinal Joints that have been sealed (0, 1, or 2)

Length of Damaged Sealant (Meters)

SPALLING OF LONGITUDINAL JOINTS

(Meters)

SPALLING OF TRANSVERSE JOINTS

Number of Affected Joints
Length Spalled (Meters)

—_ 3.

b o Io

1D .

Fl-

lo

=

[y
-

lo
lo

o
lo

&)
lo

ol
ol -
Iy

lo
lo

o pIxX

lo
lo

blo



Revised May 29, 1992

STATE ASSIGNED ID

SHEET 5
DISTRESS SURVEY STATE CODE Zz 0
LTPP PROGRAM N SHRP SECTION ID 40 54
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) __ _ /. _ /__ __

SURVEYORS: £ S M, __ __ __

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES

(CONTINUED) -
] SEVERITY LEVEL
DISTRESS TYPE LoW MODERATE HIGH

SURFACE DEFORMATION

8a. MAP CRACKING (Number) 0
(Square Meters) ——-9
8b.  SCALING (Number) _ S
(Square Meters) —_—_-05
9. POLISHED AGGREGATE
(Square Meters) —_—— -5
10. POPOUTS (Number per Square Meter) —_2Z20
MISCELLANEOUS DISTRESSES
11. BLOWUPS (Number) __ 6
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS - REFER TO SHEET 6
13. LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 7
14, LANE-TO-SHOULDER SEPARATION - REFER TO SHEET 7
15. PATCH/PATCH DETERIORATION
Flexible
(Number) - _ ©° - __° —_ .0
(Square Meters) R © —_— -0 —_—— — O
Rigid
(Number) . _..° — o —_ L
(Square Meters) - —_.0 —— O R = X
16. WATER BLEEDING AND PUMPING
(Number of Occurrences) X
Length Affected o

(Meters) — e

17. OTHER (Describe)




Revised April 23, 1993

STATE ASSIGNED ID

SHEET 6

DISTRESS SURVEY STATE CODE

LTPP PROGRAM

DATE OF DISTRESS SURVEY (MO

SHRP SECTION ID

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED

PORTLAND CEMENT CONCRETE SURFACES

NTH/DAY/YEAR) O 4/ /@ / 9
SURVEYORS: __ __

(CONTINUED)
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS ) Page _ of
Joint

Point? or Crack Well Length of Joint

Distance Crack Length Sealed Spalling, m Faulting?, mm
(Meters) (J/C) T*Meters) (Y/N) L M H 0.3m 0.75m
-l T __ e _oe -0 __S8 _s
k-2 & 36 Lo Yo o) -2 __0t
-les8 T e _-5 o) o) -_-S __9
-L23 C 3.e & _-0 -0 __.% _a
~119 T __ -3 _o0 _0 -_o _9
_245 &£ 36 0 _® 1.5 2z __Z
- 29-1 = — -0 Ry e) -0 T S
-336L < 2L _-8 _9 -0 __o __¢
- 2331 Jd — -3 -0 -0 - o _4a
B o PP | c 3.l -9 -3 1.0 -1 __z
~-41.3 T — -9 -} o --90__1L
5L ¢ 3. _-° -3 e -_-S5 _a
-sL.s5s T _._ -8 -} =) -z _Q
_elLo c 2.6 -3 -2 -0 -0 _1_
_eS.e T _._ Y- _-o - - d _a_
_l0.2 ¢ 3.4 .3 _.o0 _-o __o 2.
-T4-3 g —_— -0 -9 -0 --Q Q.
_11.4 ¢ ENA -0 1.5 -5 -3 _2
- 229 I —— -0 -9 -9 -9 _O_
-8y C 3L _-o L.3 -9 -2 2
~23.0 o) — -2 -0 -0 - A
-37e ¢ A o _0 Y- -0 _2.
Lo 2.2 T —— -3 --° -2 -8 _2
Leesg (C 2l --8 -9 -0 - -9 _1i_
fL0.3 T — _-0 -0 -0 - Z _2
L LS 3 c [ 1.0 -9 -0 -——a L
1205 T —_— _..0 -2 -0 -4 1
Note 1 Point Distance from the start of the test section to the

measurement location.
Note 2. If the "approach" slab is higher than the "departure" slab, faulting

is recorded as positive (+ or 0); if the "approach" slab is lower,
record faulting as negative (-) and the minus sign must be used.



Revised April 23, 1993
STATE ASSIGNED ID —
SHEET 6
DISTRESS SURVEY STATE CODE 2.0
LTPP PROGRAM SHRP SECTION ID 4 0 54
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) O 4,/ 8,95
: SURVEYORS: __ _. _ , __ __ __
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
(CONTINUED)
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS Page _ of
Joint

Point! or Crack Well Length of Joint
Distance Crack Length Sealed Spalling, m Faulting?, mm
(Meters) (J/C) TMeters) (Y/N) L M H 0.3m 0.75m
L2s.t c 3.6 N -8 --° -0 -9 _Q
lra.] 3 —_ X 2 -9 -9 --4 __o
1242 C 26 N 3 ez e --Q _O
lz2a.3 3 _._ Y o _© - -0 _0o
1434 ¢ 3.6 ~ - _.Z R -1 __1
430 T  _._ h -0 _-e -9 --0 __0
Note 1. Point Distance is from the start of the test section to the

measurement location.

Note 2. If the "approach" slab is higher than the "departure" slab, faulting

is recorded as positive (+ or 0); if the "approach" slab is lower,
record faulting as negative (-) and the minus sign must be used.



SHEET 7

DISTRESS SURVEY

LTPP PROGRAM

Revised May 29, 1992

STATE ASSIGNED ID __ __(__ __
STATE CODE . 2o
SHRP SECTION ID _ £ 0 &5 4

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) __ _ /__ _ /__ __

SURVEYORS: R S M,

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED

PORTLAND CEMENT CONCRETE SURFACES

(CONTINUED)
i;. LANE-TO-SHOULDER DROPOFF
14. LANE-TO-SHOULDER SEPARATION
Point! Well
Distance Lane-to-shoulder? Lane-to-shouldex Sealed
Point No. (meters) Dropoff (mm) Separation (mm) Q¥4
1. 0. -_03, . Y
2. 15.25 - _02. _ 9. Y
3. 30.5 -_0 3. _ _9. ‘f
4. 45.75 -_ ol __&. {
5. 61. -_°«x __Aa X
6. 76.25 — oV I X
7. 91.5 “-_ e __1 b
8. 106.75 ~ o0 _ 4. X
9. 122. - ok, __9q. Y
10. 137.25 - 0%, __9. {
11. 152.5 -0\ __9. Y
Note 1. Point Distance is from the start of the test section to the
measurement location. The values shown are SI equivalents of the
50 ft spacing used in previous surveys.
Note 2. If heave of the shoulder occurs (upward movement), record as a

negative (-) value.

assumed.

Do not record (+) signs, positive values are
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Test
Loc.

Test
Loc.

Test
poc.

1

Drop

Drop
Ht

Drop
Ht

UNCORRECTED Overall Deflection Statistics

Sensor

0.3011
0.3042
0.3063

Sensor

0.0195
0.0195
0.0191

Sensor

Summary of Data for section 204054D
Analyzed by: Bob Van Sambeek on 07-19-1995

Sensor

0.2815
0.2850
0.2873

Standard Deviations

Sensor

0.0191
0.0194
0.0191

Coefficient of Variation

Sensor

Mean Values (mils/kip)

Sensor

0.2718
0.2748
0.2767

Sensor

0.0190
0.0191
0.0187

Sensor

Sensor

0.2534
0.2567
0.2589

Sensor

0.0179
0.0179
0.0177

Sensor

Sensor

0.2382
0.2414
0.2431

Sensor

0.0157
0.0158
0.0157

Sensor

Sensor

0.2010
0.2039
0.2058

Sensor

0.0133
0.0137
0.0134

Sensor

Sensor
-7

0.1301
0.1322
0.1334

Sensor

0.0084
0.0084
0.0086

Sensor



Rigid Pavement Deflection Statistics - 204054D

Test

Mean Values (mils/kip)
Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Loc. Ht 1 2 3 4 5 6 7
1 2 0.3011 0.2815 0.2718 0.2534 0.2382 0.2010 0.1301
3 0.3042 0.2850 0.2748 0.2567 0.2414 0.2039 0.1322
4 0.3063 0.2873 0.2767 0.2589 0.2431 0.2058 0.1334
Standard Deviations
Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Loc. Ht 1 2 3 4 5 6 7
1 2 0.0195 0.0191 0.0190 0.0179 0.0157 0.0133 0.0084
3 0.0195 0.0194 0.0191 0.0179 0.0158 0.0137 0.0084
4 0.0191 0.0191 0.0187 0.0177 0.0157 0.0134 0.0086
Coefficient of Variation
Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Loc. Ht 1 2 3 4 5 6 7
1 2 6.48% 6.80% 6.99% 7.06% 6.58% 6.64% 6.48%
3 6.42% 6.80% 6.95% 6.95% 6.53% 6.72% 6.38%
4 6.24% 6.67% 6.76% 6.82% 6.45% 6.54%



Ooutlier Statistics - 204054D

Number of

Station Height Sensor std. Dev.
58 3 7 -2.01
161 2 1 2.02
161 2 7 2.00
286 2 1 2.05
286 2 2 2.33
286 2 3 2.53
286 2 4 2.73
286 2 5 2.72
286 2 6 2.74
286 3 1 2.02
286 3 2 2.32
286 3 3 2.49
286 3 4 2.68
286 3 5 2.71
286 3 6 2.72
286 4 1 2.11
286 4 2 2.39
286 4 3 2.54
286 4 4 2.70
286 4 5 2.79
286 4 6 2.78



Pavement Construction Information - 204054D

Layer

Material
Code Material Name Thickness
730 Portland Cement Concrete 9.5
332 Econocrete 3.5

RIGID Pavement Thickness Data - 204054D
(comparison of each calculation to the expected value)

Minimum expected thickness: 6.17
Maximum expected thickness: 10.92

Effective
Height Station Thickness

No predicted thickness values fall outside the expected range...



RIGID Pavement Thickness Statistics - 204054D
Drop height 2

Volumetric Effective
Subsection Station k Thickness

1 16 347 9.88
-5 363 9.50

13 387 10.25

29 383 10.25

44 386 10.25

58 429 10.25

74 373 9.88

103 N 370 10.25

118 395 10.25

161 341 9.50

177 371 9.88

223 354 9.88

240 412 10.25

286 352 9.50

330 369 10.25

373 400 10.25

391 416 10.25

418 398 10.25

432 386 9.88

447 408 10.25

461 377 10.25

476 380 9.88

493 366 10.25

506 382 10.25

521 406 10.25
Subsection 1 Overall Mean: 382 10.07
Standard Deviation: 22 0.27

Coeff Of Variation: 5.89% 2.66%



RIGID Pavement Thickness Statistics - 204054D
Drop height 3

Volumetric Effective
Subsection Station k Thickness

1 16 340 9.88
-5 355 9.50

13 382 10.25

29 376 10.25

44 378 10.25

58 424 10.25

74 371 9.88

103 363 10.25

118 391 10.25

161 339 9.50

177 368 9.88

223 348 9.88

240 407 10.25

286 348 9.50

330 363 10.25

373 394 10.25

391 410 10.25

418 394 10.25

432 379 9.88

447 401 10.25

461 371 9.88

476 376 9.88

493 363 10.25

506 374 10.25

521 399 10.25
Subsection 1 Overall Mean: 377 10.06
Standard Deviation: 22 0.27

Coeff Of Variation: 5.88% 2.66%



RIGID Pavement Thickness Statistics - 204054D
Drop height 4

Volumetric Effective
Subsection Station k Thickness

1 16 337 9.88
-5 352 9.50

13 ' 380 10.25

29 372 10.25

44 374 10.25

58 421 10.25

74 372 9.88

103 358 9.88

118 387 10.25

161 340 9.50

177 366 9.88

223 347 9.88

240 401 10.25

286 346 9.50

330 356 10.25

373 388 10.25

391 406 10.25

418 388 10.25

432 374 9.88

447 398 10.25

461 365 10.25

476 372 9.88

493 361 10.25

506 373 10.25

521 395 10.25
Subsection 1 Overall Mean: 373 10.06
Standard Deviation: 21 0.27

Coeff Of Variation: 5.73% 2.66%



11 panels have mid panel cracks that match the joints on the shoulder.

Summary of Results

Section uniformity:
NO Subsections were identified within the section.

Outliers - Test pits: 21 combinations at each test pit
NO Test pit data’ was present. -

Outliers - Section data: 525 total combinations within the section
21 height/sensor/station combinations are data outliers in subsection 1.

Structural capacity - Test pits: 3 combinations at each test pit
All results for TP 1 are within the range of expected values.
All results for TP 2 are within the range of expected values.

Structural capacity - Section data: 75 total combinations within the section
All results are within the range of expected values.
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204054D

Data for Section
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Section: 204054D
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2049054D

Composite Modulus vs Deflector for Section
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vs Deflector for Section
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204054D

Composite Modulus vs Deflector for Section
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: 264054D

for Section
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Composite Modulus vs Deflector for Section
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204054D

Volumetric Modulus of Subgrade Reaction for Section
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204054D

Westergaard based Rigid Thickness for Section:
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Appendix B-1: Pre-Installation Site Recruitment and Coordination Information

Appendix B-1 contains the following pre-installation site recruitment and coordination information:

> SMP site recruitment notes;
> Pre-installation meeting agenda, list of participants, and notes; and
> Site visit field notes.



STATE OF KANSAS

v
A o A
o/
k b"/y"’
KANSAS DEPARTMENT OF TRANSPORTATION
Michael L. Johnston Docking State Office Building Joan Finney
Secretary of Transportation Topeka 66612-1568 Governor of Kansas
(91.1) 296-1566
FAX - (913) 296-1095
July 17, 1991
?;IJ ¥ 4
v P ° . =9
Mr. Richard C. Ingberg, Re¢ional Engineer Wd 5 Y ©
Strategic Highway Research Program 2 5 6? a\o
North Central Region Hﬁ\ R T
1404 Concordia Avenue ’ 5 o'

St. Paul. Minneosta 55104

Deér Mr. Ingberqg:

The Kansas Department of Transportation (KDOT) will assist you in
installing the test instrumentation at the three GPS sites
referenced in your June 26, 1991 letter. KDOT will also provide
traffic control for your monitoring operations.

Please contact William Parcells to coordinate your activities in
Kansas (913-296-7410).

Sincerely,

U}%‘é%‘, P.E., Chief

Materials and Research

LSI:je / y
c: James D. Jones, w/att. b v ‘ff“«
William Parcells, w/att. PJ"I +°
William Legge, w/att. qg ,l / Lj
Dee Kimbell, w/att. ~ " v ,/’
Wade Culwell, w/att. o2 L J
[~ i
- 14
) g " -
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ce.

FACSIMILE MEMORANDUM

Braun Intertec Corporation

6875 Washington Avenue South, P.O. Box 39108, Minneapolis, MN 55439-0108
(612) 941-5600 FAX: (612) 942-3059

TO: Gonzalo Rada Pages 1
PCS/Law
FAX (301) 210-5032

FROM: Robert J. Van Sambeek (612) 942—3047FSJ

DATE: April 11, 1995

SUBJECT: SMP Site Selection Change (204054 for 204016).

C:\SMP\WP\204054.SMP

Gonzalo, I talked to Bill Parcells of Kansas DOT this morning, and he said GPS section
204016 is scheduled for asphalt overlay in the next two to three years. Therefore, this site is
not acceptable.

The best section to substitute is 204054. This section actually fits the seasonal cell for dry,
no-freeze better than 204016 (These sections are in cell 27, but are filling in cell 25).
However, this site was not originally selected because of the concerns below.

*  Econocrete base that is 4.0 inches thick. Originally, PCC sections with DGAB were
only acceptable?

*  All panels have midpanel transverse cracks. The road was poured 40 feet wide with
joints sawn at 30 foot spacings for the driving lane. However, the shoulders were
sawn at 15 foot intervals, and all midpanel cracks match these saw cuts. Also, on the
SPS-4 sites with dowel retrofit, the longitudinal strands of the steel mesh are broken.

The DOT is interested in using the site, and we have scheduled pre-installation FWD testing
for April 18, 1995, when a manual distress survey will also be completed.

If you have any questions or need additional information regarding section 204054 for

inclusion in the SMP, please call me at 612-942-3047. You can also talk to Gene Skok at the
LTPP meeting Wednesday in Washington.

Erve SEo¥-
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Memorandum

To: Bob Van Sambeek

From: Ron Urbach

Re: AWS and Seasonal Installation Sites
* Date: Wednesday Evening, April 12, 1995

SPS-1 and W&9>‘<::4 Eastbound

After talking to represdatatives from the DOT in Kansas, they indicated that they would }ike to install the
AWS equipment at the maintenance yard in Greensburg, Kansas. The maintenancp-yard is located on
the east side of town, just\gorth of highway US-54. Approximately the north sjde of the lot is fenced
in with a chain link fence. Rhotograph number one was taken looking east fyém the road towards the
building and the fenced in area\ There is equipment and supplies stored algng the fence on the east side
of the parking lot and about half df the north and south fenceline. ThergAs a powerline running almost
directly over the fence on the west side of the parking lot. Photogrfaph number two is taken at the
northwest corner of the fenced in area

‘ There is also a telephone junction box aphgoximately 20 ft. ¢dst of the northwest corner. Photograph
number three is taken looking south with the\gorthwest corpér on the right hand side of the photograph.

The northwest corner is relatively clear of any Xype Af obstructions which would effect the weather
conditions. Photograph number four was looking sQxthwest at the northeast corner of the fenced in area.

Photograph number five is taken at the souttieast cogner of the property. Looking to the north,
photograph number is six is taken at the soytheast corner\of the parking lot looking northwest.

There is an equipment storage building located approximately 100 ft. south of the north fenceline. I
would estimate the height of this bujling is approximately 14 K. +.

Based upon my observations, the first choice would be the northwest corner of the fenced in area. The
limitations here is the storage building that is located approximately %00 ft. south of this location. The
second best area would bg’in the northeast corner of the fenced in area.\This area is now being used for
storage of supplies. If tie AWS was placed in this corner, there would havg to be a restricted zone where
they could not place£quipment or supplies within so many feet of the fenced in area.

| The distance frofn the maintenance yard to test section 200901 is 1.1 mi. I would estimate that across

3"/ country (as a/bird flies) is approximately eight tenths of a mile.
Possible Seasonal Installation Site

GPS test section 204054, this test section has met the criteria for a seasonal installation site. This section
is located on westbound Interstate I-70. It located approximately mile post 281.5. This GPS section is
part of the SPS4 project.




It is approximately seven miles east of Abilene, Kansas, and it is just east of the terpris«yﬁighway 43
exit. Project stationing of 385 + 00 is approximately 15 ft. before the beginning of the test section. It
appears that the panels are approximately 30 ft. in length. The shoulders are PCC and approximately
10 ft. in width. In the shoulders there is intermediate joints. At these joints the panels have broken.
At the beginning of the section, I am taking photos starting with photograph number 13.

On photograph number 15, the suitcase is approximately 30 ft. from the edge of the pavement. This is
approximately the lowest part of the ditch.

Starting with photograph number 16, is at the end of the test section. Photograph number 16, the suitcase
is again placed at approximately 30 ft. from the edge of the pavement. I would say that either end of this
section would be good for the instrumentation placement. Although, the beginning of the test section may
be better because of the site distance or the lane closures that have to be placed each time testing has to
be done.

Possible AWS Site Installation

The AW§_ site will be installed as part of the SPS-2 project. This SPS-2 proj
westbound.

The SPS-2 proj\eq runs from the Milford Lake exit 290 to the Chapman £xit number 286. The proposed
site is approximately 15 miles west of Junction City and approximately/15 miles east of Abilene, Kansas.

7z

The Kansas DOT icated that a good pla lace the AW site would be in the area of the WIM
site. This approximately MP 287.5. The WIM’is a sydtion 309. The proposed area where the

AWS would be at station 31§, This area is a relatively flat afea where the AWS site could be placed.
Photograph number 23 was at station 315 + 00, looking to the north. I would estimate there is
a slight rise going to the west. I Would say the rise is no fmore than three or more feet in about 300 ft.

We do have a set of plans for the SPS-2\project. We piay be able to review these plans and see what the

exact elevation differences would be.
4t

C oY e X
Photograph numbe@is&takex\l at station 310\l oking to the northeast.

Based upon what I have seen, I think this e an okay site to place the AWS instrumentation

equipment.

which lists the responsibilities of the/agency and what supplies to be supplied by them.

I also told him that some of the POTs have been requesting informatiqn on how to collect the data on
the FHWA/LTPP off-years.
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B R Au N M Braun Intertec Corporation
6875 Washington Avenve South
P.O. Box 39108

I N T E RT E C Minneapalis, Minnesotc; 554390108

612:941-5600 Fax: 942-4844

o Engineers and Scientists Serving
/\L\\ the Built and Natural Environments®

April 18, 1995 1 - : L
4! Y
Mr. Bill Parcells ,/~

Kansas Department of Transportation

2300 Van Buren

Topeka, KS 66611-1195

Re: Seasonal Monitoring Program Information

Dear Mr. Parcells:

The information enclosed on the Seasonal Monitoring Program includes the following.
A video tape produced by the Colorado DOT at the pilot installation, which provides
a quick overview of the program. For the most part, the video is still current except

for minor changes to installation procedures.

Two copies of "LTPP Seasonal Monitoring Program: Instrumentation Installation and
Data Collection Guidelines." This detailed report is for you to keep as a reference.

A partial pre-installation meeting agenda which would be scheduled if the potential
GPS section 204054 on IH-70 near Enterprise is approved by the Kansas DOT and
FHWA for seasonal monitoring. The last four pages of the draft agenda are most
important at this point, and include sections titled as follows.

Installation and Monitoring Schedule

Kansas Department of Transportation Responsibilities

NCRCO (Braun Intertec) and FHWA Staff Responsibilities

I have sent preliminary information for Section 204054 to FHWA to see if they have concerns
with the mid-panel cracks. We will also evaluate the falling weight deflectometer data and
pavement distress survey data that was scheduled for collection on April 18, 1995.

If you have any questions regarding participation in the Seasonal Monitoring Program, please

call me at 800-344-7477.

Sincerely, _ AR e
) ey — Led . Faen i e
Robert Van Sambeek % Z— re’ G‘?z” 74""’ 4.
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FHWA-LTPP SEASONAL MONITORING PROGRAM IN KANSAS

MEETING AGENDA
July 21, 1995 at 9:00 AM to 11:00 AM
Kansas Department of Transportation

1006 North Third Street, Salina, Kansas

Introductions

FHWA-LTPP Seasonal Monitoring Program in Kansas
Introduction
Test Sections

Sensor Description and Installation Procedures

Planning Session for Agency Staff Involved with Instrumentation and Monitoring

Installation and Monitoring Schedule

Special Concern

Kansas Department of Transportation Responsibilities
NCRCO and FHWA Staff Responsibilities

Closing Comments



FHWA-LTPP Seasonal Monitoring Program in Kansas

Introduction
Objectives of the Seasonal Monitoring Program

- Collect and analyze data to better understand the short and long term impacts of environmental
factors including temperature, moisture, and frost/thaw depth on a pavement structure for
improving pavement design.

- Factors defined in the core experiment monitored by FHWA-LTPP include
- wet or dry climate
- freeze or no freeze climate
- pavement surface type (AC or PCC)
- pavement surface thickness
- original construction

- Agencies are encouraged to monitor supplemental sections to study factors not included in the
core experiment

- reduced monitoring requirements
- use existing GPS or SPS sections

Overview of Sensor Installation and Monitoring Activities
- Two days for initial instrumentation installation and monitoring
- About $10,000 of equipment installed at each site
- Monitor sections every other year (70 days over a 10 year period)
- Relate environmental variations to changes in pavement performance
- pavement, base and subgrade strength calculated from deflection data

- collected monthly most of year and bi-weekly in the spring

- ride quality determined from profile data
- collected five times per year

- pavement distress documented using detailed distress surveys
- collected two times per year in addition to PASCO photo logging

- frost heave/swelling soil monitored using elevation data
- collected five times in the first year and two times per year after that



Test Sections

Section Location
- 64 sections in the Core Experiment for the United States and Canada monitored under FHWA-
LTPP contract
- 16 sections in the North Central Region with one in Kansa% XUV Pt 4'7"‘&—

X
- 204054 (GPS-4), WB IH-70, w%—]-meﬁen—éy, MP 281.00 to 280.90
- SMP Cell 27 - Dry, Freeze, Fine Subgrade, and JRC Pavement
- 9.5 inch PCC on 3.5 inch soil cement

- see map of core sections in the North Central Region on the next page

Allowable Maintenance (

- any routine maintenance scheduled for this section? ( o o»\A \’V"* \‘*""" 0)'0“'"
- shoulder work? «s vw_,{-\‘{ <ps-™

- no structural rehabilitation preferred for ten years
- safety is primary concern

- careful around buried cables and equipment
- temperature probe one inch below pavement surface
- piezometer cover two inches below the shoulder material
- conduit one foot below surface from pavement edge to the cabinet

- careful plowing heavy snow and slush into the equipment cabinet
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Sensor Description and Installation Procedure

TDR (Time Domain Reflectometry) Probes
- FHWA design available through Campbell Scientific @ $60.00 each (1993)

- measure dielectric of material between probes and relate to moisture content
- material dielectrics - air = 1.0, dry soil = 3 to 4, and water =

- calibration
- laboratory in air, water, and shorted

- field moisture test on material placed around each probe
- retain soil samples for additional Iaboratory calibration

- 10 probes per installation
- one mid-depth in the base, seven at six inch interval§ in the top of the subgrade, and
two at 12 inch intervals approximately seven feet beJow the surface :

Thermistor (Temperature) Probe

- Measurement Research Corporation (MRC) @ $1000/00 (1993)
- built in multiplexer for automated readings ¢n 18 channels

- thermistors change resistance with change in temperature

- stainless steel section (13 inches long) monitor/pavement temperature gradient
- one inch deep, mid depth, and one inth above bottom of pavement

- plexiglass section (72 inches long) monitoy base and subgrade temperature gradient
- 15 depths - three-inch intervals t0 12 inch depth and six-inch intervals from 18 inch
depth to 72 inch depth
- laboratory calibration (check) at 32°F and 100°F
Resistivity Instrumentation

- CRREL design probe @ $800.00 (1993)
- PVC probe with 36 elgctrodes at two inch intervals

- large increase in resistance Avhen moisture in the soil freezes
- used to determine both frost and thaw depth

- require signal generatof and multimeters for manual readings and CRREL multiplexer for
automated readings

Air Temperature Probe
- Campbell Scientiffc @ $150.00 (1993)

- air probe and rgdiation shield mount on instrument pole nine feet above the ground



Rain Gauge/Tipping Bucket

Equipment Cabinet and Instrument Pole

Interface/Communications Equipment

Observation Piezometer

- Texas Electronics @ $255.00 (1993)
- 0.1 mm (0.004 inches) liquid precipitation per tip

- mount on instrument pole nine feet above the ground

- telephone pedestal (break away classification)
- contain power supply, data logger, sensor connections foy’ mobile reader
- conduit runs into cabinet from instrumentation hole
- pea rock inside base to prevent condensation
- located about 26 feet off edge of driving lane (limited by cable length)
- two-inch diameter instrument pole (break away classification)
- extend below frost line
- holds rain gauge and air temperature probe
- located about 27 feet off edge of driving lane/behind equipment cabinet

- FHWA "mobile" unit @ $5000.00 (1993)
- used each site visit to automatically read TDR probes and resistivity probe

- Tektronics model 1502 cable reader @ $8000.00 (1993)
- generates signal and monitors reflécted energy from TDR probes
- relate time for pulse to travel thpough probe to dielectric constant
- relate dielectric constant to moisture content

- computer and software

- "onsite” used to monitor temperatures and rainfall continuously
- "mobile” used to monitor fesistivity probe and TDR probes during site visits

- monitor depth to ground watef table

- designed to act as frost free/bench mark with anchor at 14 foot depth
- sliding section fill¢d with grease extends eight feet below the surface

Measuring Points for Joint Movement on PCC Pavements

- install three sets of s p rings on each joint monitored
- bonded 0.3 inched deep in the pavement at one, six and eleven feet from edge of slab

- measure distance between rings to the nearest 0.001 inch with digital caliper
- use "hot" mmeasurement as zero opening on the joint



Planning Session for Staff Involved with Instrumentation and Monitoring

Installation and Monitoring Schedule

Instrumentation Installation and Initial Monitoring

- two days required with third day as contingency
- first day complete instrument installation
- second day collect daita

—Dr\\.\ 'J\ﬂ L Ce

- tentative schedule
- Augu 9 nd 25 for 204054 on IH-70 —

Long Term Monitoring

- one day every month with the exception of two times per month in the spring
- every other year for 10 years to obtain about 70 days of FWD monitoring data
cial Concern
Safety Issues
- bring up any safety concerns during installation
- buried utility markers and hazard markers for the cabinet and instrument pole?
- standard "Buried Utility" marker for conduit? N

- hazard markers for snowmobiles?

- any special agency requirements other than safety vests and work boots?

PE——
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Kansas Department of Transportation Responsibilities

Project Contacts for Maintenance Activities and Traffic Control
- will set up traffic control directly with district if desired

Utility Clearance
- 600 foot section (extend 50 foot outside both ends of 500 foot test section)

- utility clearance on driving lane and 40 feet into the ditch on the right side N\ .
e
Traffic Control !
- two days for initial installation and monitoring in August /7,&)(

- full lane closure for 700 foot section . - g 79/% v
- set up as early as possible fbit e

- may want to mark locations for placing traffic control signs

Establish Elevation Reference for Piezometer or Install Local Frost Free Bench Mark
- actual elevation not required (local reference only)
- check piezometer elevation every other year?

——

- pavement\saw and operator

- exténd from\outer wheel path to edge of 10 foot paved PCC shoulder

- saw 13 jach slot for temperature probe or drill hole if corin

- drill rig and operator
- only required for first day during instrument installation
/

- able to reach location for instrument pole 27 feet off edge of driving lane

- bore one six-inch diameter hole for piezometer
~— - 14 feet deep ;
- located just off paved shoulder

- bore one 12-inch-diameter hole for instrumentation
— - eight feet deep in the outer wheel path
- solid stem auger preferred
- continuous flighting not required
- NCRCO has 12-inch-diameter auger with 1-5/8 inch male hex drive

44
2P

Cwe 35 — Ken



- bore one 12-inch-diameter hole for equipment cabinet (or will dig by hand)
- two feet deep
- located about 26 feet outside the driving lane in the ditch

o
,\o"s / bore one six-inch-diameter hole for the instrumentation pole
‘( \/A - 10 feet deep :
% - located one foot behind the equipment cabinet in the ditch _
- small portable generator if readily available to run small power tools U)*‘*T) :
PN oaaama e ] %r\\f(&
Materials for the Site
- cover assembly for piezometer (Braun Intertec can provide)
- must function for ten years and be able to open in the winter %T‘\
s lon 3

- minimum four-inch inside diameter and 18 inches to 24 inche

- sackcrete for piezometer cover and instrumentation pole ~
R - estimate six bags —

(¢
/ - bentonite pellets for sealing piezometer
V - five-gallon pail
C‘L‘a - clean filter sand for piezometer
- 400 pounds (four bags)
- particle size not critical (silica sand will work)

- pea gravel or trap rock for equipment cabinet
- 500 pounds (four five-gallon pails)

- 3/8 inch or 1/2 inch size preferred

- agency option to patch hole versus epoxy old block back in the pavement 2@0%
- additional materials required if patching ,—A
- quick set patch or replace block?
- rebar and epoxy if patching?

*w:\\ \—‘Q-L. M’*\ &3

wo- for Londuittrepch if cut N PP
\}}IS }KMM ___inch deep W

- water for mixing sackcrete and equipment clean-up
- estimate 30 gallons (available on drill rig?)

-h markers Yor cabi nd instrutegnt pole (i uired by the agenc
Pavement Repairs
- patch conduit trench if cut

- assist with block replacement or patching

Miscellaneous Activities
- mow tall grass in area identified for utility clearance if needed



NCRCO (Braun Intertec) and FHWA Staff Responsibilities

Instrumentation
- provide all instrumentation

- install all instrumentation with assistance from anyone on-site
- collect all required monitoring data
- NCRCO phone 1-800-344-7477 or 612-942-3047

- main contacts for the Seasonal Monitoring Program

- Bob Van Sambeek (Coordination and instrumentation)
- Ron Urbach (Geotechnical and materials)

Closing Comments

Questions or concerns?
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FACSIMILE MEMORANDUM

Braun Intertec Corporation

6875 Washington Avenue South, P.O. Box 39108, Minneapolis, MN 55439-0108
(612) 941-5600 FAX: (612) 942-3059

TO: Gonzalo Rada PCS/Law 301-210-5053 Pages 4
Gary Elkins PCS/Law 702-827-0137
Aramis Lopez FHWA 703-285-2767

FROM: Robert J. Van Sambeek (612) 942-3047

DATE: August 21, 1995

SUBJECT:  SMP Site 204054 Monitoring End

CASMPAWP\20SAEND.SMP

This fax continues items brought up in my April 11, 1995 fax and later telephone
conversations with Gonzalo regarding section 204054 in the SMP. Section 204054 is the best
substitute for section 204016 that had been originally selected. This section is in cell 27, but
also helps with seasonal cell 25 for dry, no-freeze. This site was not originally selected
because of concerns previously discussed regarding the following.

* Treated base (material code 332) that is 3.5 inches thick.
*  All panels have mid-panel transverse cracks. The road was poured 40 feet wide with
joints sawn at 30 foot spacings for the driving lane. However, the shoulders were sawn at
15 foot intervals, and all mid-panel cracks match these saw cuts. Also, on the SPS-4 sites
with dowel retrofit, the longitudinal strands of the steel mesh are broken at the cracks. |
Treated Base Concerns
I will install the site similar to 313018 in Nebraska regarding the treated base.
*  The DOT will install a conduit using a horizontal boring machine (not allow the tied
PCC shoulder to be cut). The conduit will come in below the soil cement base at
about 14 inches below the PCC surface.

*  Core the PCC surface +9.5" depth and break the core loose from the treated base.

*  Auger through the soil cement base (3.5" thick) and discard this material (The treated
base will be replaced with quick-set concrete patch extended 50% with aggregate).

*  Auger subgrade to 85.5" depth required for placing MRC and resistivity probes 2.0
inches below the soil cement (top of probes 14.7" below the pavement surface).

Al FuDCrdecR 2 o4eSYY o Lond Al
5 €« Silgmd fre?
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*  Place TDR#10 84.7" below PCC surface, which corresponds to TDR#1 at 6.0" below
the base.

*  Make slot in soil cement for lead from metal part of MRC. Will drill 0.5" diameter
hole for the metal part of the MRC probe.

Monitoring End '

Pre-SMP installation FWD done this spring included tests outside both ends of the section to
evaluate which end of the section to monitor. 1 have selected the Sta. 5 end to monitor based
on the following.

Sta. 0 - FWD analysis results for the J1 test at Sta 0-16 (instrumentation area) has low
subgrade strength compared to the other four J1 tests.

- Would have to monitor almost 1.75 panels outside the section limit to avoid having
to skip a panel while not instrumenting in a panel partially into the section. See
sketch on FWDCHECK sheets.

Sta. 5 - Crack is at Sta. 5+01 and instrumentation would be at Sta. 5+08. This is at the
crest of the grade, and there is less chance of water in the ditch at this location.

- DOT would like to use Sta. 5 end to tie in telephone to the datalogger at a later time
(This end is closer to the WIM).

There is a concern with placing the snap rings for joint movement measurements on some of
the cracks because of low severity spalling. However, I think the 5.0" spacing for the snap
rings will clear the spalls. However, if the location of the snap rings need to be adjusted,
should the spacing be increased (up to 6.0 inch with the current digital caliper), or should the
transverse offset be adjusted and documented?

The installation is scheduled for Thursday, August 24. However, the SMP crew will be
traveling on August 23. If you disagree with any of the details above, please call me on
Tuesday August 22.



Tl

Memorandum
Date: August 22, 1995
To: Ron Urbach
From:‘ Robert Van Sambeek
Re: Summary of Kansas Seasonal Installation Meeting

CASMPAWPAKSMTGSUM.SMP

A 22 — [ swsle
Motel - Best Western in Abilene - 913-263-2050 - Jct. IH-70 and SR-15 - Exit 275 / 2% [sm +TAS

2y -~ sS4+ 25,

Traffic Control - 7:30am for both days
- Contact is Steve Keim at 7?7? or Dale Hershberger at 913-632-3108

Installation Specifics for 204054 (20SA) on August 24 and 235;

*  Monitor the Sta. 5 end of the section. See info sheet for FWD testing and installation
sheet SMP-102 for locations.

*  Drill rig is scheduled to start at 9:00am.

* H-bore contractor is scheduled to start at l>0:00am (Not sawing the shoulder).
(Yoo <
*  DOT will help with moistures and instrument installation( =z pe.cf‘e)

*  Patch the soil cement base and epoxy the core back in place. i
Do i\l e

Equi :
quipment _ ok w/ Cvp,—(,vs/’\"

- Spare core barrel

a.uw};z.t-
Materials:
. Coeddes
- piezometer access assembly - ‘L":"‘ k- fa
- plumbers putty and expanding foam for sealing the conduit t < =
- epoxy for core (one gallon) A\ ‘_‘“,\

- large base on piezometer pipe

— Ne <3v:\¢3\ﬂ- ;.«- T"“"f"\'s \\7\—3’3*» \\ \-



Appendix B-2: Pre-Installation Equipment Checks/Calibration Information

Appendix B-2 contains the following data sheets for the pre-installation equipment checks/calibration:

YyVvVvVVvYyVyY

Data Sheet SMP-CO01:
Data Sheet SMP-C02:
Data Sheet SMP-C03:
Data Sheet SMP-C04:
Data Sheet SMP-C05:

TDR Probe Check;

Thermistor and Air Temperature Probe Check;

Electrical Resistivity Probe Check;

Function Generator, Multi-meter, and Switch Box Checks; and
Tipping-Bucket Rain Gauge Calibration.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

= LTPP Seasonal Monitoring Program Agency Code [2Z=]
) Data Sheet SMP-C02 _
— Thermistor Probe Check LTPP Section ID < 5Y]

Thermistor Probe Assigned Serial Number : 20 A_ T]
Air Temperature Probe Assigned' Serial Number: [_& o A A T]

.| Tempematae(O) '
1 - .41 A
2 |/ | __1.49 _38.2
s |2 | 1l.40] _3%.2
4 O.0\7| _ _1.4¢% _28. 4
5 0.095| _ _ .57 28.49
6 |o.169| _ _1.84 _3¥%.Y
7 o.2441 _ _1.57 _318.32
A - 8 0.2l ___1.47 _28.23
F 9 o474 __1.¢9 _28.2
- 10 0.627 _ _1.7¢Y _2%.32
n - |le.72%) 1.7y _3%.3
2 |10.933| __1.72¢ _3¥.z
B3 |1.085) __1.272¢ _38%.2
4 (1.3 1.8t _38.3
5 (1.3941 _ _1.79¢ _3%.2
6 (1.5 4¢0| 4 .¥"| _2%5.2
7 |1.649s8| 1 .77 | _39.3- N
8 |1 .gYs| .29 _3%.1
End 1.954 n/a n/a
Air Probe l n/a I __1.7Y¥ _3¥.7
Comments: ~
DAusg @7 _ o
coLf) (Ve Tipe e LAS2  Oigptay=1.17°C | HG Tewr = 1167°C
TAGTr ’ - ¢ o
Hor crece @ time = | Y3¥ L OUrLAr yemes 2 g, OC&/’, WG TErmw= 3%, ¥ C
‘ﬁ:') Prepared by: j-é\g\ H&,V,'CLS% Employer: Braun Intertec Corporation

Date (dd/mmm/yy): | 2/ J W L/ 95

Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check



Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

Data Sheet SMP-C03
Resistivity Probe Check

LTPP Seasonal Monitoring Program

~s &=
or1

Agency Code
LTPP Section ID

Electrical Resistivity Serial Number: SR 2O

CDB37 e d::~ Distance from Top (m) ',[/"’0

Pi:l!‘\euexcl:g:r; '.»Ntexcixtz?eref " .. Linel I Line2 " f .,I'Av{ ' ity /
36 1 |0.030_020]_.020| / | ——
35 : |lo.6723|_p3L_080| v |_.050
3 s [=.131 — L2 T5a vV [_.0S52
33 s+ e 1811 1D _. 192 v, | _.050
32 s | . 230 %73 _.2321 VYV |_.0S0D
31 s |o.2%2_Z293|_232| v |_.050
30 1 10.33%|_.33%[_.334] v |_.0s2*
29 s 03249 _335]1_33s| v _.0s1
28 s |0.436 36| _43¢6] / 1_..0S1
27 0w |0.187 Y341 _4%32]  |_.0s1
26 n 0535 _.5372]_.536] . |_.049
2 2 0335 | 587 1_.536| L |_.050
2 5 |0(37]| .43%|_.%833| 7| _.082
23 4« (2638 _£901_ 639 v |_.AS1
2 s |0.7331_7%p_733| VvV |_.050
21 e |0.796_. 731 _.791| v |_.052
20 7 (0. 0490 B892 _3Y41] 2 | _.0850
;1 s | 0. FF9 3311 _.390| v [_.0%9
18 v |o0.9411_ 992 _.§42| / |_.052
17 20 (0991 _.J93|_.992| <~ | _.050
16 2 [ 1. 043 T.0%4]1.04s| o |_.0S3
15 2 | 1. 07%11.09511.495| v/ |_.050
14 n ). 1¥5]1. 1%¥6 [ 1L.1y6] | .0S5]
13 2 | 3. 19SS L. 196 [1.196] |_. 0S50
2 s 11.995 L. 2381 1.2%4 | L | _.050
11 2 | 1.296 ] . 29311.2971 L |_.051
10 7 |1.363].2971.3%F] L] _. 052
9 s | 1. $00[1.900| L. Y00 | 7| 031
8 » |y.Ygoll. Y51 t.4si| ~ 1 _.051
7 0 |1 S08|1.S0Z2[V.502] | _.051
6 n 1549911 .552|1.ss1| ~“1_.04%9
s 2 | 1- 40011 . e 0F L. 082 ~ | _.051
4 3 | 1. 65111.633]1.65&| ¥V _|_.0540
3 34 | I 79111 . 702 1.20Q ;4_-_052
2 3s | 1.75s| . 725 1.754 .05
! | 1.003] .. 805]1L.30%| ¢« |_.050
Bowom | 1.0828| L- D201 1. 429| w A

;p))omments: . V‘eeJ ‘/‘b ﬂJcJ &T\/
TC'HP Hewa;c,LSom
Date (dd/mmm/yy): _2 O/J U M'/ 7%

Data Sheet SMP-C03: Electrical Resistivity Probe Check

Prepared by:

Employer: Braun Intertec Corporation
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [==]
Data Sheet SMP-C05 o :
Rain Gauge Calibration LTPP Section ID o _S—ZJ

General Information:‘

Manufacturer: | 7_9—)66(5 é_/eCt[‘wa/bS IV\C.

Model Number: Tﬁﬂ - 5‘2 S—M

Serial Number: 120320
Note: The screen should be tacked inside the funnel using silicon at three to four points to
prevent loss from wind.
Rain Gauge Calibration Data
Trial Start Time End Time Volume Number of Adjustment'
- (Military) (Military) (ml) Tips No. of Turns
1 | Y700 |vgpo| Y472 | 1o2. |—0.4
2 | 0fT00 (1000|9472 . |120].| 2.0
3 — e - o e
+ =cw
! Adjust gauge to obtain 100 tips + 3 for 473 ml of water.
Comments:
Prepared by: J Crovns’ . ) Employer: Braun Intertec Corporation

Date (dd/mmm/yy): U Z / i v % 194

Data Sheet SMP-CO0S5: Tipping-Bucket Rain Gauge Calibration



Appendix C-1: Instrumentation Installation Information

Appendix C-1 contains the following installation data sheets and associated field notes, as well as,
certificate of registration for instrumentation, and photographs documenting the installation:

YV YVYVY VY VY VY VY VYYY

Data Sheet SMP-D10: SMP Field Activity Report;

Data Sheet SMP-101: List of Installed Instrumentation;
Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

Data Sheet SMP-105: Field Gravimetric Moisture Contents;
Data Sheet SMP-I05(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-I05(B): Gravimetric Moisture Comparison;
Data Sheet SMP-106: TDR Moisture Content;

Data Sheet SMP-107: Representative Dry Density;

Plot of Gravimetric Moisture Results; and

Installation Photographs.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code 2z
Data Sheet SMP-D10 gency [2=]

- SMP Field Activity Report LTPP Section ID [Y4o 54

Onsite Datalogger and Instrumentation

File Name - *.ONS |0 sTrtC. | Comments: —
Battery Replace Yes—No Voltages R
Repairs/Calib. | ADSTALL. havd

Other: . C—

Mobile Datalogger

File Name - *. MOB Maw uwa~| Comments:
TDR/Resistance Voltages Sets (<2)
Other:

_ Manual Data Collection
Piezometer Yes -@ Comments: j-_""?__.g__'l:*_l’i——-—m
Resistance 2 pt. Sets (&) —
Resistivity 4 pt. Sets (<)
Elevations Sets (<) e
Distress Survey Yes -@ —
Long. Dipstick Profile Yes -@0) —
Photos or Video Y€ INo QF \OSTALLETION)
Other: ~

FWD and Associated Data

FWD Testing Sets (_1_) | Operator:  Tow ,gd AR
JCP - Snap Rings Sets (_ Q) '
JCP - Faulting Sets ()
Other:

IF REQUIRED, ATTACH SKETCHES TO THIS DATA SHEET

Comments:

Prepared by: /gﬁﬂ'—{@“ Sigpettht Employer: Braun Intertec Corporation
Date (dd/mmmlyy): 29 | Auw g | 9%  Daylight Savings Time (Y o@ p ol

Data Sheet SMP-D10: SMP Field Activity Report ?/




LTPP Seasonal Monitoring Program Agency Code [Z=<]
Data Sheet SMP-101
Instrumentation Installed and Participants | LTPP Section ID [ ff__c_: 57

List of Equipmedt:

Instrument Hole:
Thermistor Probe =) 20AT
Resistivity Probe = 22 4R
TDR Sensors 1e L2A01 to
2 0410
Equipment Cabinet:
Campbell Scientific CR10 Datalogger O | 1 65Y 4
Battery Package < 1 553 _L
Weather Station:
Rain Gauge o | '_____; 020
Air Temperature Probe o I 2AOAAT
Radiation Shield = 20 A —
Observation Piezometer/Bench Mark: <1 n/a

List of Participants:

ame:of;Participan

Bob v;,\ S g

) (z""" uf"gc-c\\ b o

’r;..\.\ &\. QA e L Le
2, \| ?arco\\-; k—s DT
Clm\.—ck— L\AL&A&(‘; ' ks DoT"

Lers )Jm\/cs ks P

Prepared by: Z,; Z:0ﬁ ngk:_—-—— Employer: Braun Intertec Corporation

Date (dd/mmm/yy): 22 /| A« & | 95

Data Sheet SMP-101: List of Installed Instrumentation

2o S A 954

Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995
) LTPP Seasonal Mbnitoring Program Agency Code |’_?£J
Data Sheet SMP-102
Installed Instrument Location LTPP Section ID Yo 5Y1 i
Longitudinal and Transverse Location of Instrumentation: B g
i
Instrumentation Hole __S_’_ﬁg:f_ iiQ__e_ 4o.706|_o.16
Observation Piezometer Y+ 19 q IZ_@_ - 3.35|—2.22 :
Equipment Cabinet f+e1 | 5108 [(=-7.93[-7.90
Weather Station S 4+o01 | 5T0D|~=7.23 - 7.95 2
gb ! Transverse distance in meters from pavement edge (see LTTP Manual for FWD
9,4/ ,1[;‘) Tesnng) with (+) values toward mid-lane and (-) towards shoulder
@ Depth Location of Instrumentation:
‘ Thermistor | Metal Top .o 2 Flo . oz3 —
) Probe MetalBottom | 6. 2 I & |2. L 22| Pc= ! s, al :
PVCTop | 0.37 5] 0377 | Bedow o BCiT b
Resistivity Probe 0.2315| 2412 Dl de 85,5 Dl ] €= T
|
oI l
1 0. 4715 o . soo o
2 0. 63° Q9. 65© | i
3 ©°.7.80 o llee oy i
4 .93 _°. 3 5=
5 L. o085 1.1y H
6 L. 240 L34 B
7 J. 390 1. Z28%
8 L. 240 L -4 6T
9 1. 850 L85 5 .
10 z. 1 5o 2. 1lys— % ") D te 855"
ATTACH TOP-VIEW SKETCH OF INSTRUMENTATIO i
) DIRECTION OF TRAFFIC AND LOCATION OF THERM[STOR AND RESISTIVITY
—"  PROBES. LABEL PROBES "T" AND "R", RESPECTIVELY

Prepared by:

Date (dd/mmm/yy): =2/ Au 6 | T 5 / '~ ‘/

-~ ~e . "M O EYS YA Y 2

ey

et

/64&7 74‘._/2,;@*1.4/ Employer: Braun Intertec Corporation
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\'} : Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [2=]1
Data Sheet SMP-I03

Log of Piezometer Hole LTPP Section ID [(Yos 71

Operator: / Equipment Used: CmE 55 (1 292)

[
Location: Station: i‘:f_zz Offset: __ Z _3__37_ m (from lane edge)
Bore Hole Diameter: _[_ __b_ _{ mm Auger Type: 61/7/ Soll!D STE*

Scale Depth from Material Material
(m) Surface' (m) Description ~ Code?
s | ogp | SRS T )
cL Stitry C‘b@/ 2 Rowry | 77/
_Lo__
15
. 2.0__
25 __
_30__
_35_
4.0 __
__ 45 _ t4o
5.0
! Format: __. m; ?Format: __ _.

,_,) Prepared by: /"?0/\(/4(//0 < uRBf%mployer: Braun Tntertec Corporation
Date (dd/mmm/yy): Zﬁ’/ AU&r 9 5

Data Sheet SMP-103: Log of Piezometer Hole

$ PV AR ZUNTTE Y WEETVS PN

o)

S EaSernd b R

L SO T Y A oo - XN



BRAUN" P70

2O0SA95A _ (zo#o5t)

B ~ PIEZOMETER.

CTOO0OHN ONE 5 GAL. P/)/& OF Sorl F/Resnr7
lem 70O I Gm., To BE USEY FOR TESTING
1T A LATER DATE.

TJorAL LENCTIH OF [PIEZom27ER WHS
47" 4.4z7m

PlEZem 5TER _PLAcCer IN Holle i #5sp27
DEER . FILIER SANL PLicero FANG COMPHCTLT

FIRO/M  [BoT7am OF Holl F 4572170 2.6y

’ R PeNTON(TE A/A;/E?Z OF BENTONITE cHmPS

 WERE Plunctr AnK Com FACTED. 77175

LAVER WHS FRow TvR oF F]LTET
SANK 2. 6m TO 2, Z2m

FROMN THE TP 0F THE BENTaNLTE LrDZN
AT 32 TO ABIUT O:7/1 « [HE SILTY

WHS PLACEY /ML) Corm /AT ED,

THE PRoTECTIVE SLECVE WiTH A CoVER whS
PLACEY pRouns) TiHe PIEZMETER AT TH=
T2A OF T7& §/b§/ LH  COMNCRETE M\X WHAS
 PLACen TO_AEoT b From Tine T2F 0/~ _
TAE _PROTECTWE SLEEVE, FILTER SHNK WHS
PLACED T1 FltL THe AREM BETWEEN THE

INSIDE OF THE SLEEVE ANY THE [/ E20 1 ETER,

THE ToP oF THE PROTECIVE COVER LWAHS
APoT 2 BELow [FRouny LEVEL.

"""" Ro/U URBACH ~



Seasonal Moaitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [==]
Data Sheet SMP-104 '
Log of Instrumentation Hole LTPP Section ID [ 1059
Operator: // Equipment Used: CmeE 25 ( Z ??Zj
Location: Station: i Q @ Offset: O 7 é m (from lane edge)
15t ARRE L
Bore Hole Diameter: i i mm /2 ‘oS DIAr:-CoRE P
Scale Strata Material Material
(m) Change' (m) Description Code?
__ 010 __ gﬁl 4 PC C
— 020 __ ( N 7 20
030 __ .3 67(/?}/ A
0.40 .29 LEFAN CoNCRE] BASE 37 " 2 3 &
_ oso _ & | 10| CF STF]y TV BRaDN BLABLRT || 3 )
: 060 __ b/ C | CL 3SILTy CLAY GRPY
‘;} om0 7/ | 2 mots 7 172/
__ 030 __ CL $/L7}/ CLF)’y BRow / 3/
_ 090 __ 7o) 4
100 _ l.o4 | 5 mot5T To DRy
10 __ ] T &
_ 12 __ 5 a
130 __ 1.3] i
140 _ [.43] & . ~
— e |7 s
__ 160 __ : 4/41,
R | .70 10 o
— 180 ll 4
190 __ /.87 ‘r((!’
_ 20 [ L77 JlC
200 __ 2.0 {! )
_0_ | 2.2 |14
230 __
240 __
2.50
! Format: __ m; 2 Format: __

)

Prepared by: Kowpwp R URBACH-

Date (dd/mmm/yy): Zf/_ﬁﬂg/if_

Data Sheet SMP-I04: Log of Instrumentation Hole

Employer: Braun Intertec Corporation

TTY R VAN
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (=3
Data Sheet SMP-106 ‘
TDR Moisture Content LTPP Section ID Y= 54

Required Settings:

Dist./Division: 0.25m
Phase Velocity: 0.99
Noise Filter: 1 average

o

U“A' g[ow\ Col“t:ﬁq
ﬁﬁﬁm&."

We\' "~ COring
)

O i | <Nicn|Oniids LI

v |[[S N IS HEINGAN el

KONl SN PO IS4 oIN]l w
DS AN RSV W ENTEN

:N

NS

|

|

i

|
T e e e O e e
T (e Mol olia Nafe e[
NN S RSN RS U AN
NI RSN Nl N2

ey
O

! Distance in meters from pavement surface to TDR probe
? Dielectric constant is determined as follows:

@) P _
O,

~ where ¢ = dielectric constant; L, = apparent length of probe, m; L = actual length of probe units
(= 0.203 m (8 in) for FHWA probes); V, = phase velocity setting (= 0.99).

g=

D, - D,)
o) |

ATTACH TDR TRACES TO THIS DATA SHEET.

Comments: (‘/ MoT WLl PED — AL 7'04} Penpece D  AFFEA

/oo Hhwns \'/sz.g—/zlg iﬂo/ﬂrmi) 7o /7230  fours

)
vy

Prepared by: ﬂTl/ Employer: Braun Intertec Corparatiaon
Date (dd/mmm/yy): %2/ Aue | 95

Data Sheet SMP-106: TDR Moisture Contents
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (=]
Data Sheet SMP-107
Representative Dry Density LTPP Section ID 4o 547

palt* 7 [ il To 1.3 1

Depth of Representative Sample (from pavement surface): _l . _?_/ _Z m

Dry Density Determination:

a.
b.

C.

3

~ne!

Moisture Content Determination:

m.

n.

Comments:

454 Ty =
Tare Weight of Empty Mold: ﬁ_2_7_2g (j. __4’__/_ Ib)
Weight of Mold and Compacted Soil: _é _B _2_ _%’g (/3. Z _L 1b)
" Weight of Compacted Sample (b - a): 1752, ( 4 20y,
Unit Weight of Compacted Soil = [(b-a)/943.0] = _; e _Z g/cm’
((b-2)*30] = L 27. Ow
Dry Density of Compacted Soil = [d/ (100 - ] = _/ . Z _@ g/em’®
| 78X b2:F = [t pere (/L 1. Owm
Tare Weight of Pan: s Zzco. /¢
Weight of Pan and Moisture Sample: 2 _0_ _Z . _?__ g
Weight of Pan and Dry Sample: | ﬁ’ __5_ _2 . 2 g
Weight of Moisture (n - 0): _ _‘l’_Q _é g
Weight of Dry Sample (o - m): .. _Z_f__@ _ég
Moisture Conteﬁt by Weight = [(p/ (p + @ * 100] = | _/_é . _2;% |

W’i>repared by: /?O‘Nﬁ//& R M/?ﬁ/;égnployer: Braun Intertec Corporation
Date (dd/mmm/yy): 2 &1 _E}_Qlﬁl 95

Data Sheet SMP-107: Renresentative Drv Density

|

4
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Appendix D-1: Initial SMP Monitoring Data Collection

Appendix D-1 contains the following data sheets with information collected the day after
instrumentation installation:

vV v vy VvyVvYyTVyYyYy

Data Sheet SMP-D10:
Data Sheet SMP-D03:
Data Sheet SMP-D04:
Data Sheet SMP-DO0S5:
Data Sheet SMP-D06:
Data Sheet SMP-D07:
Data Sheet SMP-D09:

SMP Field Activity Report;

Contact Resistance Measurements;

Four-Point Resistivity Measurements;

Ground Water Table Measurements; and

Joint Opening Measurement;

Joint Faulting Measurement; and

Surface Elevation Measurements - PCC Pavements.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

- LTPP ngstgngll‘ el\éogi?glrﬁglgrogram Agency Code [29]
SMP Field Activity Report LTPP Section ID [ 4o 571
Onsite Datalogger and Instrumentation ' -
File Name - *.ONS 2osa958H | Comments: 7 My T Aala
Battery Replace Yes - §o) | Voltages 1. g:
Repairs/Calib. Finels  tashll - Cirne
Other: ’
Mobile Datalogger

File Name - * MOB 205475 B H | Comments: /L(}ML,) Lg.,.,ﬁ{.; «'QLW
TDR/Resistance Voltages Sets (_"2.) 'C s S—U‘T —_ 'C e vmans
Other: - — MoR zo TA. Do,

Manual Data Collection

Piezometer es)> No Comments: ez {.03
) Resistance 2 pt. ses(_ | ) 3 ﬂ!‘,/aL,‘/é fod e

‘\/ Resistivity 4 pt. Sets (___D) | ,9,«4@ J Fow ¢ feho 4 o
Elevations Sets (___D) e [k,l(,/ eéw.,;{.,_ o Come_
Distress Survey Yes @§>
Long. Dipstick Profile Yes {No)
Photos or Video &esy No T dalleia
Other: '

FWD and Associated Data

FWD Testing Sets (__ %) | Operator:  "Ton (Z\,:?.;
JCP - Snap Rings Sets (<) MsT inselled %7L - no A giidle
JCP - Faulting Sets (__ &) ' - '
Other:

IF REQUIRED, ATTACH SKETCHES TO THIS DATA SHEET

Comments:

Prepared by: Employer: Braun Intertec Corporation
Date (dd/mmm/yy): =5/ Au«é | 9 4 Daylight Savings Time (Y or @ _)__L

Data Sheet SMP-D10: SMY* Field Activity Report Y



2o SAITE

LTPP Seasonal Monitoring Program Agency Code A (2o
Data She=e SMP-M1 (Page 2) . SHRP Section ID (go ==

Sv -

Dismess Survey of Insmumentaton Are2 | Survey Date (RS a6 | 5]

Rate the condition of the inscrumentation. area (check one)::

X Good (lirtle or no dismress; repairs are oot required in the
immediate fumre) '

Poor (significant distess, repairs required now or in the immediate future)

Y *
List any repairs (type and extent) dope since Instrumentaton installation and/or last survey of

inscumentadon area: -

N-DPH*\ B (.\,F—’\%JL_ A STARLC T,

~ C;f'-i. o AS S Pox TN B ) ?CM‘L

Addidonal Comments
v

PLEASE REMEMBER TO ATTACH COLOR PHOTOGRAPH(S) OF

INSTRUMENTATION AREA TO TEOS DATA SHEET.

P
Prepared by: ,,Zﬂdr" (/N ),ZuJ%Eﬁ"“"Employer: _BRAUN INTERTEC Cow?.

(}3 Dare: (»*-"Mg\)) E—_{__/ﬁ'_‘:‘-G_/?r

o




S A~ 75 -

loo

>
" LTPP Seasonal Monitoring Progrim Agency Cude . (2]

| Data Shest SMP-M1 (Page 1) ' SHRP Section ID [ _:,_C,“S\I]

N Distress Survey of Iosoumentation Area Survey Date KXY Y, 25
~ ==

" Use grid below to sketch dismesses within 1.5 m (5 ft) of inscurnentation block/hole and treach.
Use LTPP Distess Identificadon Manual to extent possible. (INote: each square in grid equals-

0.1 m by 0.1 m area)
Traffic =——>=

3.° | INE

2.8

A

AL

2.v Y

2

e e

B

e 11 |

i 1] 1

e T
u

r~l

" pe-

) I

e
4

S

— | — f -

o | e f e | e

e
———ee
—_——

t P

Shoulder Area':" bt e

FAuLTMENIERZ N

)

L] T ° e M b 8 o

A .
Pcc

Use table below to record semlement of pavement in insgumentzion arez.

- Measuremeat Device:

FAULTMETER

;:)) " Location

Setilement, mm:

S
Ui

Location 1 I Location 2

Inscumencztion block/hole

L3 1 _le

Treach

I N e P e ..

U “L\—:»c_\-\ C*lwl"’-’*“\

@

. . \
\(:\wf.l:; , ‘-‘T"LFF- ‘:-==""““



LTPP Seasonal Monitoring Program Agency Code : (2]
Data Sheet SMP-D03 .
h Contact Resistance Measurements LTPP Section ID (Yo 571

‘Start Time (military): _© 93 ©_

e N Switch Settings 7 | < - Voltage (ACY)
Pos:x:m “,VI geln::ﬁ: Readiug -
' ! 2 myll T6: 0O
) 2 3 5. 4-
3 3 3 62,5
4 4 s 47 b
3 5 N3 57,9
3 § 7 1745 [0/
! ! 8 [0 C [0: 6
3 3 5 99,7 129
9 9 10 D50 [ 4]
10 10 1 87 75
1 1 12 | 5& .7 7. O
12 7) 3 13947 ¢ 7. 7
3 ) 14 e O D Pctlon. |
13 14 15 = —= o (-
T3 s T3 RO —— 25— D S teb boy |
16 16 17 /7%.2 I—;‘ Z = Sone, |
7 7 18 R . SeMnas o5l
T B T //()b.j 3 e
CTTe 19 20 ld%' Z /[ 27’ D . PR
20 20 21 7Ne) P Mot 5 ke
21 Y ) 23 ./ |9. ® specfic
2 22 3 757 (6 O #—J
pE B % G5, % T6.8
24 24 25 76/ 16«7
% = %6 74 2 | 7- 8
36 26 77 dd.] | D9
F¥) 7 7 95, 7 ] G
T 78 29 G019 |50
2% F] 30 To 7O [ b 5.
30 30 31 Hh. b 200 %
31 3 32 L9. 3 2. %. <
32 2 33 PP A cce 7
3 33 33 7.7 éég
34 34 35 787 i
35 35 36 72:0 ENEERZ ,
3% N 3% 1 31 1 1 Og ] _’_7"7'9'%_- Rl= 2.0
37 37 38 (0«7 [o%: Ro= Jlofo
3 3 35 45/ X2 B=  /o0b.2 .
39 ) 00 234.0 0., 3 Ri= _o078M § .

Note: R = V/1, in ohms; measured resistances should be conipared with known values.

@nments: Ry oflor jusht/ . 4
Px:epared by: /,Z;M,r- %V;:;&,’/ﬂm TAN Employer: Braun Intertec Corporation

Data Sheet SMP-D03: Contact Resistance Measurements



LTPP Seasonal Monitoring Program Agency Code ey
Data Sheet SMP-D04
Four-Point Resistivity Measurements LTPP Section ID [ YoSY)

Start Time (military): © @ Yo

o v Swilch Settings. - | .. Voltage (ACY) -3 < i Curreit (ACA)
P:s':-:xt LlEVL] v2o| 12 cf Range S %o .5 | Range:
aarit et IR EXE s B | Setting Readiag (Volts) " & - | Setting Reading (As
1 NERERERTT 2.5 PEp de7
2 2 [ 3 | 4| s [. 9 Be D
3 3 4 s 6 2.0 7./
4 4 s | 6] 7 /. 4 652
s s 6 | 71| 8 2 . ¢ bHe/
G s | 1| 8| 9 2.2 7 L
|7 7 8 | 9 | 10 3,0 S. 3
T8 8 | 9 [ 10| n .9 5. 0O
9 9 10 | n | 2 4.2 bl
10 0 [ 1o foi2 ] s 4/ h /]
1 TN N 2 b 2.
12 12 13| 4] 15 906 e« O
13 13 | 14 |15 | 16 — 145 ———7 |, Jp.lt
14 4 | 15 |18 | 17 A D 2w e I
15 15 16 | 17 ] 18 g R IS Seo U oe
16 6 | 17 | 18] 19 4.0 4 —re ot et
o 17 18 [ 19 ] 20 Y. 8 g4 SheeiCic
18 18 | 19 | 20 | 21 d ] h. G '
19 19 [ 20 |21 | 22 3.9 5.7/
20 0 | 21 | 2| B 3,9 b0
21 21 22 | 23 | 24 9. d. g. /
22 2 | 23 | 24| 25 4.5 g5
23 23 | 24 | 25 | 26 V) Va4
24 24 | 25 [ 26| 2 5.0 Y. 2
25 25 | 26 | 27| 28 g.7 . &
26 26 | 27 | 18 | 29 4.0 7./
27 27 | 28 | 29 | 30 4.0 7. <7
28 28 | 29 | 30 | 3t 4-c g- G/
29 29 | 30 | 31| 32 - [ 8.4
30 30 | 31 | 32| 33 4.9 9
31 at | 32 [33] 34 b 100
32 32 | 33 | 34 | 35 Wi [O¢/
33 IRIENERE: 17 7.9
36 | % | %] a] | o 4F 1 T | 77. 5 [Rl= 2.0
37 37 | 37 | 38 | 38 766 [6C.C |[R=  jou.3
38 38 | 38 | 39 | 39 YNIK 4 /e O R = 05,2
39 39 | 39 | 00 | 00 A4/ ol Ré=_ 0 8Mn
~ R = V/I, in chms; measured resistances should be compared with known values.

ALY/

Comments: _ Doy «ffor 1 '
Prepared by: M Sondiel /A Ukl  Employer: Braun Intertec Corporation
Date (dd/mmm/yy): 25~/ #aé | 15

Data Sheet SMP-D04: Four-Point Resistivity Measurements




e

2= S 495

Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-D05
Ground Water Table Measurement

Agency Code
LTPP Section ID

[2=]
WISERS

Piezometer Depth (ng) j’ E zg_

1

.
4

|—o)| ~
Nyl

N
IC |lo

! Distance from top of piciometer pipe to top of ground water table; to an accuracy of

410 mm (0.4 in

2 If piezometer pipe is d
"depth to water" field blank, and enter
comments column.

or frozen, enter "time" when observation was made, leave
"pipe is dry" or "pipe is frozen" under

—Shouder 1
(W
i
- Plezomater -—__ ( )(S-) ;
Plezometer Depth ’
@) 4.275
= a2
AANAAANLR 4.055

. Water Table

).t
¢ 1

A‘G\FE” ; i——S‘l"A“

Devy

Comments:

-_ \J—vm\ ws"t‘ YJ\L'I‘%‘[

(

- Prepared by: ﬁrééa—/;w |

Date (dd/mmm/yy): 2% | A4k |1 15

B

—

Employer: Braun Intertec Corporation

Data Sheet SMP-D0S: Ground Water Table Measurements
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Se:asonil Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasoné'ag‘ Mogltogl%grogram Agency Code [(2=]
o eet .
e Joint Opening Measurement LTPP Section ID [ ‘[__o 5]

Joint Opemng (mm)

Time

Station | (military) Offset (PE): Offset (ML)
- . 4 mn e

e

Smee g emmem oy e _amye S e

—— s e — — e atocms — o o

@omments: Srap r-‘-\:‘f et ..\J lled Hﬂ’l N AL 3(“}11

Prepared by: 20 E(;,,T——(é‘_\ g.;«"ez.c,—/ Employer: Braun Intertec Corporation
Date (dd/mmmlyy): 25 | _Auf | 15
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4" Sea?gk;l

zo S_A ‘1_;_.

oring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Momtormg Program Agency Code 2
Data Sheet SMP-DO07 . [==]
Joint Faulting Measurement LTPP Section ID (Yo £7]

lqv&w&'/w ?"\Of\s(‘f v ,.Q_A

Tune -‘
(mnhtary) < Offset

(OWP):

e _%gi_?_@.:m

O.&\_Q o—-0.4

Ires5 | _=0.2

081z | _*L.L

Tireé | —+l.|

o815 | +L.&

1171 . 1.6
B ‘} .—:.:__:-:—-_:;.:: ruguedibuns el .
- 18| _—0.2
1129 | _—0.¢C
“o0Bz0 | AL.1_

1122 -xL.2
WP A
S TSz [ 1.

| __

Comments:

0822 O CHec —‘7,‘4/0/\/ CHl. Pleck.

Prepared by: Touw  @ueo

o J
(D Date (dd/mmm/yy): 25 [/ _A«6é_ /ff__

5

2

Employer: Braun Intertec Corporation -
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. E /l/; ’ é/ /// Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring grogram Agency Code ([2=]
- Data Sheet SMP-DO _
Elevation Measurements - PCC LTPP Section ID (Y59
Type of Instrument: PA200 Lotk S o Lowsd f":"{-
Start Time (military): OB 5 5 / of Sucwey
[ [ATIB[1E1AL

.°|T. ?M e B ————C S

il o o o
.
..

-IQI o i

|
|
|
|

NI~
Aloliics

v
o~ |l | —

nil

~

o
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~
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|
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o
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[N

4192 T ovl | 1.0744
wl| 4472 48 L79 [ 0887 |mP -
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. g |l =~ : I
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=l
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IOl
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O
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S
hu
\
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|
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A
Cu
O

= Prepaiéd by: R ﬂ W'Hr/lﬁ : Employer: Braun Intertec Corporation :i
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LTPP Seasonal Monitoring Program
Data Sheet SMP-D10
SMP Field Activity Report

Agency Code
LTPP Scction ID

2 9]

Onsite Datalogger and Instrumentation

_ 425 4]

z 0 SATE O

Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

File Name - *.ONS 10549507

Comments:

d Aot r&pPlace baffery,

.'4![, 12./v)

Battery Replace @@ Voltages for zyse evergtbutg loo&. e
Repairs/Calib. '
Other:
Mobile Datalogger
File Name - *.MOB 20S A9y J | Comments:
TDR/Resistance Voltages Sets (£ A)
Other:
Manual Data Collection :
Piezometer /ﬂ;s)- No Comments: _}_ . __é__ _!... i ™M
Resistance 2 pt. Sets @D
Resistivity 4 pt. Sets (O ()
Elevations Sets (2 ()
Distress Survey Yes - &
Long. Dipstick Profile Yes - X
Photos or Video Yes - X9
Other:
FWD and Associated Data
FWD Testing Sets Lﬁé) Operator: TT yoas
JCP - Snap Rings Sets (C %) | Frestautd>  Soar Rirks .
JCP - Faulting Sets (0 O) | Faul fpeter in S Afﬁ
Other:
IF REQUIRED, ATTACH SKETCHES TO THIS DATA SHEET
Comments: /(/0 ﬁf&é/ﬂm S %ﬂﬂla e
-/ ' /
Prepared by: %W 17,'#4}‘ Employer: Braun Intertec Co tion

Date (dd/mmm{yy): 1% 1 ®@c4 1 95  Daylight Savings Time (Y or@ A
Y

Data Sheet SMP-D10: S

MP Field Activity Report



| clins //‘;(,7 —E—Q—.S.—é— = 2

LTPP Seasong] Mopitaring Program Agency Code
. | Joint O %ﬁh@gem LTPP Section ID
] e Joint Opening () -
N KT S . fmiltam) &4 Ca |- kP e Tt
4429 owr| 4t y. €31 115.801l115.32
== | pGoee| 1y 65 | V1T .80 | L1540 2. |OF
' w7l 145 £21 1) 5. 2911 L5 9]
o los ity 31 115. 63111 5.281 OL. Jos
N 43 so |t L9lurs.so | Md. 29 L. Jos
yisiy we| |4 6. 18 |1l TS 1160/ -
sl AE== 0 F 10w (4. 17 115 .£7 |11 6.0( | 27. |3A¥
) ‘ re| (L 1Y 111 S . 52| L16.13 .
| L 1og |[t14.0x1 115 351 16¢.95]| 7 |a¥
: 1300 |1 $. 2 11 L5F. 00| 105 . 53] 7. |27
169 (18,23 ILEL2T 176 w3l |
~t== o9l i1 s. 761 1 6.6 114.3L] 21. Jos
._ ] ii7) L1y 67 | 11669 1(6.7D ' .
R 1o [ty e 11 §.3721006.231 (. los5
(305 Aty a1 6.331116.07] or. s
TR ol (1S 40 |1 ]16.Y) | ILE. 13|
~r2l 0V 093ag brsyo |11 6.3 (11l (L | 29 |35
g {1 5.6 | L1V 6.3 | 11642
ljl20 5. 1.2 (1161 & )S.7251 2. |3Y
1 b1 0 liry09 ()60 1ty .23 7. |3
c10p “w 1) 16.061 114.961115.¢3
=== eq30m| L[ 6.0 | 11 £.96|1165.5€| 2L. Jos
| (1 6.0 v 116 .9% 11558
L1320 |11 S 2% 1lp.621 11s.2£) of. los
| 1320 | rrg il 92111 6.23] 04. o5
45 ol 114 201 j1s.9 ([ relazfussy |
=TS 0k pm J_fgé.;zg. Jlg.as1,5.88] 67, |29
o J 4. AL 1 L1 £ 971 115.9%
1130 ltss.951ils. 681 11r5. 521 07 |28
1325 |15 6911371015211 7. |27
i Comments: _ ' B
P,
Prepared by: Sl d.’yé} Employer: Braun Intertec Corporation

Date (dd/mmm/y$): _L_S_’/Z_C_ﬁ/if_



Appendix D-2: Routine SMP Monitoring Data Collection Summary

Appendix D-2 contains the following information:

> Standard LTPP SMP data tracking log;
> Field testing information sheet; and
> Screen prints and photographs documenting equipment problems.
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204054 - 20SA Updated 31-Oct-95

LOCATION - IH-70 WB Lanes, Just East of Enterprise, KS (MP 281)
CONTACTS - Steve Keim 913-263-1801 (Second contact is Dale Hershberger 913-632-3108)
TEMP HOLES - Sta 5+03, Depths about 1.3", 5.7, and 9.3" (PCC = 10.0")

TESTLOCATIONS: 11 2 13 14 I5
447 440 447 439 440
462 455 463 454 455
477 470 477 469 470
493 485 493 484 485
508 501 BLK 500 501
| —  —  — 515 516

DISTRESS COMMENTS:

Sta  J1 - Midpanel tests.
508 LP ADJACENT TO INSTRUMENTATION HOLE

Sta ]2 and J3 - Corner and Mid-edge tests.
Sta 4 and J5 - Load transfer tests in the OWP
PIEZOMETER - Sta 4+78, 1.0 feet from edge of paved shoulder, Depth = 4.295M.

(Located longitudinally at midpanel of third panel tested.)

ELEVATIONS - No DOT BM.

Offsets: PE ML ILE
™) 0.30 1.83 3.35
v 1.0 6.0 11.0
(hole) (hole) (hole)

Sta: - BI/AJ 439 454 469 484 500 515

- atMP 447 462 477 493 508
(Only AJ at 439 and BJ at 515.)

FAULTMETER Offsets: OwWP ML IWP
™M) 0.76 1.83 2.90
$19) 2.5 6.0 9.5

Sta: 439 454 469 484 500 515

MMENTS - use "MOB20SA" versus "MOBILE" - has modified cable lengths



25°C

)

-

Record Tgpe 4 - Dallgﬁir & 18 MRC Sensor Iemperatures
Sta €. Kansas Site: A .

3 / AepLac€d

236 (24,88,95) Day Number (23,81/96) 23
Legend: Min. Air Temperature — fiesi URT Sensor Tenperalies —

MRC Sensor: b6

Esp=fxit: Ti=Sensor; FR.F9=£4iif Ln: £2=PrniScrn

ok —w Tl TS LBQNT‘F‘(

.S
Bo wvRC TLeobt —_ TEMY

Drcrtask wuwesn RELAY GeEs AR



38°C

4 mm :

”;ﬁenu

J

i

Record Type 5 & 6 - Hourly Air & First S MRC Sensor Temperatures

State Kansas Sitc:

]

T T T Ty

et bkt bbbk de e d ok

Dag Number

(88/11/95) 312

Legend Start
Airl
MRC1
NHRC2
RRC3
#RCH
ﬁﬁ““

O‘\U'IuthHQ

Day
386
386
386
386
386
386
386

Time
188
160
168
168
188
180
1808

Selected

End

O\tﬂkoNH@

“pqiip. Pabn=Prioe Haxt Henk: F8.F9=Edit:

Day
313
313
313
313
313
313
313

Time
888
8806
2 ]5]]
[2]2]%)

888
868

Selected Value

Cirlafi8=Renave: F2=PriniScrean



Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Kansas Site: A

a°c

313 (99/11/95)

Legend Start Day

AirT
MRC1
MRCZ2
MRC3
#“RCH
ﬂ%““

Men g ?3!9 Pybn~=Priar Hexi desk: £8,09=€41iL

,,;_.-'

ty,

U WN R ®

313
313
313
313
313
313
313

1608
ie8
1608
1ea

Selected

End Day

anAwNHQ

328
328
328
328
328
328
328

Time Selected Value

21]2)
(2 12%)
2 21%)
888
(21212
888
aee

Cirl+fig=Rennue;

F2=PriniScraan



Record Type S & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State Ransas Site: a

“’c AR YTy T T IR e o e e B
A OUROUUOOTNS SOV SO OUOOS SUUOTTUUUTUTU SOTUURPRIOPOTRUPN: SOPUOTPIOPRPRUPO- SOROORORRRRRIS
GEERgd ey
AN N
S
38°C L s - UG ST PN
327 (23/11/95) Dag Humber (29/11/95) 333
i mm :
) mm : ;
Legend Start Day Time Selected End Day Time Selected Value
AirT 8 327 148 8 334 0668
MRC1 1 327 1608 1 334 @68
MRCZ 2 327 1648 Z 334 @88
MRC3 3 327 169 3 334 o066
1RTY 4 327 196 4 334 068
ﬁﬁ"‘ 5 32? 168 5 334 ©88
Eid 6 327 168 6 334 688
';ﬂ&nu P;Jp PyBn=Prior daxi Wemk: F8.F9=E4ii: Cirl»fif=Reanue: F2=PriniSuraen

[
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38°C

4 mm

.

Record Type 5 & 6 ~ Hourly Air & First 5 MRC Sensor Temperatures

State: Kansas Site: A

Ty
.

M §

....................................................................... .

(13,12/95) 347

Legend Start Day

AirT
MRC1
MRC2
MRC3
“RCH
H8CS

N WNE®

341
341
341
341
311
341
341

Time
1680
168
160
160
1806
188
1008

Selected

End Day

ONMTAWNER®

348
348
348
348
348
348
348

868
a6e

Selected Value

Pyilp.Pybn=Priar-Hexi desk: F8.F9=Edit: Cirlsfid=Rzanus! f2=PriniScrasn



Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Kansas Site: A

”‘"c T T LAAARARRAS Y ARAARARA MM L AAASARASES

38°C : ; e
Day Number

4 mm :

Legend Start Day Time Selected End Day Time Selected Value
AirT 8 355 160 B 362 6068
MRC1 1 355 1e8 1 362 868
MRC2 2 355 168 2 362 Bee
MRC3 3 355 166 3 362 ©e8
/T 4 355 1086 4 362 006
3 TN 5 355 188 5 362 0688
CIREE 6 355 180 6 362 660

‘fﬁana: Pyilp.Pybn=Prinr dexi Wesk: FB8.F9=Edii: CirlsFi8=Rzmouz: F2=Prinilcrzen

(\



Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Kansas Site: A

F""c Y—r—r—r—rrrrr v T T MAAAMMMS B AR T Ty

38°C Lo s RS L
362 (28,12/95) Day Number
4 mm |[: 3 3

B mm L
Legend Start Day Time Selected End Day Time Selected Value
AirT 8 362 180 2] 4 689
MRC1 1 362 168 1 4 @88
HBRC2 2 362 180 2 4 088
MRC3 3 362 188 3 4 @98
#RCY 4 362 188 4 4 889
3RS 5 362 168 5 4 888
IR EH 6 362 168 6 4 @68
jﬂanu: Pyip.Pydn=Prior Haxi Hesk: F8,F9=Edii: CirlsFi8=Remove; [2=PriniScrean

i



Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Kansas Site: A

r°C T ™ T T ARAARAS:

38°C _
4 (841 81/36) Dag Nunber (18/81/96) 18

4 mm |

8 mm g :
Legend Start Day Time Selected End Day Time Selected UValue

AirT %] 4 160 8 11 068
MRC1 1 4 1060 i1 11 @668
MRC2 2 4 160 2 11 oa8
MRC3 3 4 1608 3 11 ©a8
#ACH 4 4 168 4 11 0668
d&“‘ 5 4 1686 5 11 888
6 4 168 6 11 @88
20 P;Jp Pybn=Prior-dext deek: F8.F9=E4ii: CirlsFi8=Rmasuz: F2=PriniScraen



Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures

N

State: Kansas S

ite: A

3 : : : : :
38°C — s HA TS DU H
11 (11,81/96) Day Numbe (1?,8196) 17
4 mn |: :
B mm L
Legend Start Day
AirT 8 11 186 8 18 @698
MRC1 1 11 168 1 18 008
MRCZ2 2 11 108 2 18 668
MRC3 | 3 11 166 3 18 88
#RCH 4 11 108 4 18 068
8¢S 5 11 168 5 18 o868
CAPEEE 6 11 198 6 18 1868
'.fianu: Pyifp . Pybn=Priop-Hext desk: £8.69=E4it: CirlsFi8=Bzmave! f2=PrintScreen
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38°C

4 mn  :

8 mm

}

i\

Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures

State: Kansas

Site: A

L

Legend Start Day

AirT
MRC1
MRCZ2
MRC3
#RCH

43<s

renu: Pgilp.Py

CUTAWNR®

18

Time
168
168
1608

180.
180:
188
188
Bn=Prinr-dext deek: F8.69=E4i%:

Selected

End Day

TN WNERED

24

Time
1400
1480
1468
1460
1468
1409
1469

Selected Value

Cirl+fi8=Ranave: 2=PriniScraan

ARELAT
24-5av ~U
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}£P=Curo¢ {=): Pgi-Pgb=Prior iex

~ i
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e

TOTAL FILE: 6 :
28SA9SBH.MOB
TOTAL SET: 2

CURRENT SET: 2:
TIME: 858 :
DATE: 25,88/95 :
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TOTAL FILE: 6
28SA95DJ.MOB
TOTAL SET: 2:
CURRENT SET: 2:

.

TIME: 1156 :

DATE: 18/18/95 |

:yar=t§rve in select {(): Pgi-Pgb=Prior dext sei: CirlsPgu Pyb=Primv-Hexi file

O“’ gL“Qj“ Q_mv__ colo\ c’.»L&n_ ‘—-:-&.z,:‘—

‘FHWR’/MC- A-DUV T o

ADoe " -



688

e L
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TOTAL FILE: 6 :
28SA9SFL .MOB
TOTAL SET: 2:
CURRENT SET: 1
TIME: 798 :
DATE: 11,12/95:
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